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"With just а few mouse clicks I can create 
great-looking forms very easily, using 
tools that automate the work for me." 


Smith Barney Shearson 


Unmatched compatibility 
is just the beginning 


Whether you want to create stunning 


forms and reports, develop profes- 
sional Windows database applica- 
tions, or use information stored in 
remote databases, only dBASE” for 
Windows gives you the tools you 
need ... using knowledge you already 
have, Your investment is secure 
because your existing dBASE data, 
applications and knowledge all move 
forward into Windows. You can even 
use the new Component Builder" to 
give your existing applications a 
graphical look. And dBASE for 
Windows and dBASE for DOS can 
be run concurrently by different users 
on a network. But compatibility 
doesn't begin to capture the excite- 
ment of the new features you simply 
have to see to believe. 


1-800-336-6465 


New features make 


managing your data easier 


dBASE for Windows takes full 
advantage of Windows. Powerful, 
new, visual tools like the Navigator 
and Catalog Window let you view, 
organize and run all your tables, 
queries, forms, reports, labels, pro- 
grams and related files, just by point- 
ing and clicking with your mouse. 
The new Visual Query Designer and 
SpeedFilter" technology returns 
answers fast, even when you're 
searching multiple tables. The 
FormExpert" helps you create 
great-looking forms. And with 
SpeedMenus," Object Inspectors," 
Interactivc Tutors" and On-line Help, 
you'll be up, running and seeing 
productivity gains right away. 
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Upsize to client/server using 
what you already know 


While you may not think of yourself 
as a developer, dBASE for Windows’ 
superior design tools make it easy to 
create your own applications. Unique 
Two-Way-Tools" create dBASE code 
for you automatically and even let 
you Work interchangeably hetween 
your visual design tools and dBASE 
code. There are even prebuilt 
"objeéts" for you to use, or modify 
with simple point-and-click com- 
mands. Put the new objects together 
and you've just created à new, fully 
functional, Windows application. 

And dBASE for Windows is the 
only database that provides a smooth 
transition into the client/server envi- 
ronments of the future. That's because 
we make it as easy to 
access and use remote 
SQL data as it is to use 
your local dBASE data. 


The Upsizing Company 
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> It's Windows 
It's Object-Oriented 
è It's Client/Server 


And it’s what you already know! 


dBASE developers: 
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dBASE?” for Windows dramatically leverages the Апа it pioneers new levels of productivity for everyone 
knowledge, applications, and data of the seven who works with information. dBASE for Windows 
million dBASE users worldwide. It moves you from again sets the standard for data management and 
DOS to Windows and client/server in a single step. database application development. 
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News & Views 9 
GROUPWARE 


What Notes Users Want............24 
As great as Lotus Notes is for deploying 
productivity-enhancing applications 
throughout a company. il still suffers 
from numerous weaknesses. Here's 
what users want and a hint of things to 
come from Lotus. 


WINDOWS DATABASES 


End-User Windows Databases 

Take Off ...... ———H,—« 
BYTE looks at three Windows database 
offerings—Microsoft Access 2.0, Lotus 
Approach 3.0, and Alpha Software's 
Alpha Five for Windows—that claim to 
be the best end-user database available. 


STORAGE TECHNOLOGIES 


15 MB in a Matchbook.............30 
The storage capacities of personal 
communications devices, pagers, and 
digital cameras could improve greatly in 
1995 thanks to a 32-Mb new flash 
memory device called CompactFlash 
from SunDisk. 


WIRELESS TECHNOLOGIES 


Infrared Gets Real..................30 


The Infrared Data Association's new 
standard has vendors getting on board 
the infrared bandwagon. 


VIDEO EDITING 


Professional Video Prices Drop... .34 
Powerful desktop computers combined 
with new video editing programs are 
delivering professional video editing to 
the PC, Mac, and Power Mac platforms. 


DOCUMENT MANAGEMENT 


Indexing Gets Smart................36 
Information publishers аге turning to a 
new breed of smart indexing tools that 
can automatically summarize and 
condense huge documents without 
human intervention. 


INTERNET COMMERCE 


The Next On-Line Wave ............40 


On-line services are responding to the 

enormous demand of users for [nternet 
accessibility by incorporating Internet 

access and tools. 


NEW PRODUCTS 


What's New ........................240 


The PN60 prints color anywhere; 
CalcPac ealculates in Windows; Duct 
puts a Mac voice in PCs; and more. 
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FIELID-SER VICE. AUTOMATION 


Solutions Focus: The Newton Goes Vertical 


BY ANDY REINHARDT Why a maker of phone-testing equipment 
chose to repackage the Apple Newton MessagePad as its solution for 
client/server-based automated field service. 


WORLD WIDE WER 


Mosaic: Beyond Net Surfing 15 


BY JOHN К. VACCA This GUI navigator is also a tool for doing 
business on the World Wide Web. 


"State of the Art = а 3 


COLOR 
MANAGEMENT 


Matching Colors 88 


BY RUSSELL KAY 

Getting the color you want 
without unpleasant surprises 
is no simple trick. 


101 


Consistent Color 93 


On-Screen Color 

BY BILL HILLIARD 

Today's crop of monitors are 
producing better color than ever. 
Here are some tips on how you can 
pick the best monitor and video 
card to get the kind of color 
accuracy you need. 


BY MICHAEL SUGIHARA 

New software standards help 
manage color for consistent and 
accurate reproduction. 


Ко е ge e > Opinions 


ч рх AMA г : AME 
ciii DRIVES 
Quad-Speed CD-ROM Delivers 


BY MICHAEL NADEAU Four new quad-speed 
CD-ROM drives are affordable if you work with 


165 


dBase Does Windows —— 193 
BY JIM CARLS The Windows version of dBase 
makes all the right noises in object orientation and 


high-speed video or animation. 


IMAGE EDITING 
Lively Pictures 


BY TREVOR MARSHALL HSC Software's Live Picture 
1s an impressive image editor for the Power Mac. 


APPLICATION SERVERS 


Apple's Workgroup Server 9150 


ease of use, and it knows how to read old dBase files, 


INTERNET INTERFACES 
11 Internet with Style — — 
BY BEN SMITH Netscape Communications' free Mosa- 
ic browser is optimized for 14.4-Kbps modem connec- 
tions. Versions of its commercial Mosaic server offer 
security features to enable commerce on the Internet. 


175 


BY RAYMOND GA COTE Apple presents its top-of-the- 


lme PowerPC-based system as an application server. 


PROGRAMMING 
Prograph CPX: Purely Visual 


BY RAYMOND GA COTE Macintosh programmers 
have access to a powerful visual-programming 
environment—-and it’s not from Microsoft. 


PRESENTATION SOFTWARE 


Software Roundup: 


Powerful Presentations for Windows 

BY SUSAN YEATON The traditional slide-show 
leaders—Charisma, Harvard Graphics, Lotus 
Freelance Graphics, and Microsoft PowerPoint— 
concentrate on power and usability. 


PROJECTION PANELS 
Audience Share 


BY G. ARMOUR VAN HORN As more people 
incorporate sound and video in their presentations, 
projection panels. rhust keep up. Proxima's new 
Ovation+ active-matrix LCD projection panels 
support 24-bit color and stereo sound. 


109 


Final Output 

BY MICHAEL WEISS 

Color printers, тоге affordable 
than ever, hold out the promise of 
better color. 


COVER IMAGE: LYN BOYER-NELLIS © 1995 


119 


Lab Report: 


183 


The Best 17-inch 
Monitors—206 


191 


Monitors—212 
216 


216 


Core Technologies — 


PROGRAMMING 


FPU Precision. ................223 
BY OLIVER SHARP A simple 
comparison program can help 
programmers who grapple with 
FPU imprecision. 


CPUS 


AMD’s 29030 
Microprocessor. ......... -—.-— 
BY FLOYD GOODRICH A flexible 
bus interface and the ability to 
sustain high performance with low- 
cost memory make the 29030 a 
good choice for the embedded 
market. 


OPERATINCG SYSTEMS 


The Oberon/F System ........227 
BY DICK POUNTAIN Niklaus 
Wirth's Oberon/F is a lightweight, 
portable, object-oriented 
component framework for the 
Windows and Mac environments. 


MODELING SOFTWARE 


Bringing 3-D Modeling to PCs 
BY EVAN YARES Autodesk releases AutoCAD 
Designer, 10, а EP а program, 


LARGE-SCREEN COLOR MONITORS 


62 Big, Beautiful Color Monitors 
BYTE/NSTL searches for the best 17-, 20-, and 
21-inch monitors, using an extensive battery of 
tests to measure image quality, sharpness, contrast, 
convergence, legibility, power consumption, and 
distortion. We also evaluate ease of setup, controls, 
power management, and documentation. 


How We Tested—210 
The Best 20- and 21-inch 


Honorable Mentions— 


Dubious Achlevements— 


197 


201 


204 


NETWORKS 


Daisy-Chain Ethernet ........ 229 
BY STAN MIASTKOWSKI Bring 

the legendary simplicity and 
flexibility of PhoneNet to the 
twisted-pair Ethemet LAN. 


Pournelle: 
Communications Issues...... 231 


BY JERRY POURNELLE Jerry dis- 
cusses modems and networking. 


Books and CD-ROMs: 

Creating Life in a Computer. .45 
BY ANDREW SINGLETON AND 
RUSSELL KAY A look at books on 
artificial life and genetic program- 
ming and a CD-ROM on warplanes. 


Commentary: 
Who Needs the Internet? ....296 


BY RICHARD JENNINGS Heresy or 
a cogent view? 


Publisher's Letter .............14 
BY DAVID EGAN 


Blasts from 
the Past.........41 


Highlights from two 
decades of covering 
Р the PC revolution. 


Le ...................-«ЮЙ 
Readers describe solutions using 
agent technology and express 
frustration with TCP/IP addressing. 


Reader Survey ...............140 


READER SERVICE 


Editorial index by Company 294 
Alphabetical Index to Advertiscrs 290 
Index to Advertisers by 

Product Category 292 
Inquiry Reply Cards: 196A, 292A 


BUYER'S GUIDE 249 


Mail Order 
Hardware/Sottware Showcase 
Buyer's Mart 


PROGRAM LISTINGS 


From BIX: Join “listings/frombyte95” 
and select the appropriate subarea (i.e., 
"jan95"). 


From the UUNET:ftp to ftp.uu.net, log 
on as "anonymous," and enter your user 
ID as your password. Type 
"cd/published/byte" and type "DIR." 
Files appear in subdirectories by month. 


From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 
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BUTFÎ Contents by Platform 


This page presents the articles 
in this issue according to 
computing platform. 


DOS/WINDOWS 


End-User Windows Databases 
Take Ой........................ 28 


Each of these three Windows 
databasesMicrosoft Access 2.0, Lotus 
Approach 3.0, and Alpha Software's 
Alpha Five for Windowscomes with 
a rich toolset designed to enhance 
your productivity as soon as you tear 
into the box. 


Professional Video Prices 

BU UN niei rica venit O 
Premiere 4.0, Adobe's professional- 
level video-editing program for 
Windows, the Mac, and the Power 
Мас, offers many new features that 
will appeal to video professionals. 


Curing the Windows Fax 
BENI, НИ er |i 


Here are some tips on troubleshooting 
fax modem problems to get your fax 
modem working in your Windows 
РЄ. 


Caller ID Goes to Work......149 
Borland's Sidekick for Windows is 
among a growing list of applications 
progams incorporating caller ID 
capability into its list of features. 


High-Tech Bookkeeping .....155 


Two technologies that may change 
the way businesses keep their books 
on computer are OLE and on-line 
electronic services. Peachtree 
Accounting for Windows, MTX 
Accounting from MTX International, 
and Intuit^s Quicken 4 for Windows 
all make use of OLE technology. 


Powerful Presentations 
for Windows.................. 183 


Windows offers the right environment 
for presentation software. Presenters 
can preview their work or deliver a 
presentation from a notebook PC. 

The traditional slide-show leaders— 
Charisma, Harvard Graphics, Lotus 
Freelance Graphics, and Microsoft 
PowerPoint—concentrate on power 
and usability. 


Audience Share ..............191 
Proxima's Ovation+ projection panels 
let you project Windows presentations 
with animation or video. The active- 
matrix LCD panels support 24-bit 
color and stereo sound. 
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dBase Does Windows........193 


dBase for Windows is finally here. 
and it's a real Windows version, with 
drag-and-drop querying and new 
object-oriented language extensions. 


Bringing 3-D Modeling 

oo MUR ....201 
Autodesk Designer was conceived 

as a relatively low-cost alternative 

to workstation-based solid-modeling 
programs. Version 1.0 is a decent 

first effort, but it lacks many of the 
precision tools that serious CAD 

users require. 


05/2 


Code Talk: File 1/0 оп Objects, 
Instead of Bytes...............40 


This month Grehan takes a look at 
Gamelon, an object-oriented file 
access library for OS/2, Windows, 
and Windows NT. 


Professional Video Prices 
CT ева ьо енени 


If you want professional-level video 
editing and don’t mind mixing, 
matching, and verifying hardware 
and software components, Adobe's 
Premiere 4.0 for the Mac, Power 
Mac, and Windows offers a low-cost 
alternative. 


Lively Pictures................171 
Macintosh-based artists have much 

to cheer about with HSC Software's 
Live Picture, which brings high-end 
workstation editing to the Power Mac. 
Tests reveal minor problems with 
pixellation at some zoom levels, 
however. 


Apple’s Workgroup Server 
a a EEE 175 


Here's a look at Apple's high-end 
PowerPC-based application server. 


Prograph CPX: 

Purely Visual .................179 
State-of-the-art visual programming 
on the Macintosh is fully extendable 

to keep up with changes to the Mac 
Toolbox. 


Audience Share ......... — |: 
With Proxima's Ovation+ projection 
panels, you can project animation and 
video from your Mac at 640 by 480 
resolution. The active-matrix LCD 
panels support 24-bit color and stereo 
sound. 


The Oberon/F System .......227 


Oberon/F, an object-oriented 
component framework, is currently 
in beta for Windows and the Mac. 
Versions are also planned for Unix/ 
Motif and OS/2. 


Mosaic: 
Beyond Net Surfing ...........75 


While the Internet provides access 
to a worldwide collection of 
information resources and services, 
navigating the network can be 
frustrating and confusing. Mosaic 
is a GUI navigator and a tool for 
conducting business on the World 
Wide Web. 


Making the Internet 
Connection ...................126 


If you're thinking about connecting 
to the Internet, you may just need 
dial-up access or you may need a full- 
fledged Internet protocol connection. 
Be sure and consider the pros and 
cons of each. 


Apple's Workgroup Server 

o —— o „огге МӘ 
Apple's top-of-the-line PowerPC- 
based application server provides a 
variety of network services, such as 
automatic cataloging, prepress color 
separation, printing, and fax 
communications. 


Internet with Style ...........197 


Netscape Communications offers 
Mosaic browsers optimized for 
14.4-Kbps modem connections, and 
its servers offer the encryption and 
security to run a commercial service 
on the Internet. You can even set up 

a site local to your LAN if you just 
want to publish corporate information 
to your local users. 


Daisy-Chain Ethernet..... ...229 


Farallon Computing and Tut Systems 
are both challenging conventional 
wisdom by offering daisy-chain 
Ethernet using inexpensive and 
easier-to-install copper wire instead 
of coaxial cable. We examine 
Farallon's EtherWave and Tut's 
Silver Streak. 


Pournelle: 
Communications Issues .....231 


Jerry discusses networking and 
communications issues. 


Accounting ...................155 
Adaptive computing .......... ..36 
Awards.. се 
Books .......... —— 45 
CAD ...... — Ü —— 201 
Calor Ю)...................... 149 
CD-ROM drives............. „#165 
co. DAMEN 88, 93, 101, 

109, 204 


Communications ....24, 30, 75, 
125, 133, 145, 231 


Computer telephony....145, 149 
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BACKUP ОМ CD! 


Recordable CD Backup System 


TAPE IS OUT. OPTICAL IS IN. 

* Tape is slow e Recordable CD is fast 

• No random access • Random access 

* One-year shelf life • Five-year shelf life 

* Too many different formats e CD-ROM standard format 
• Reliable? s Very reliable 


The CD has replaced the tape cassette in the music industry, And | 
Recordable CDs are well on their way to replacing tape if the | 
computer industry. n 


Introducing the new Pinnacle RCD-1000"' - the best way to 
backup your data. Our Recordable CD System comes complete — 
with backup software for $1995. Each Recordable CD holds up to _ 
680 Megabytes of fast random access data. RCD media is _ 
reliable with a five-year shelf life guaranteed. And inexpensive, _ 
only $29 per disk or 4 cents per Megabyte. The Pinnacle 
RCD-1000™ is ideal for data archival, as well as creating and testing 
multimedia titles, even making your own music CD of custom | 
tunes. The RCD is the best way to backup data since КСО media 
can be played back on most CD-ROM drives. 


The new Pinnacle RCD-1000™ is a double speed myltisesston | 
recorder and player. It supports ISQ% Gt | 
CDi and CD Red Book audio recording inns 1 
The RCD-1000™ is equipped with a big 1 МВ 
cache buffer that will ens compatibility with | 
most hard disk drive ve d a | 
Pinnacle RCD-1000" internal or external versions 7 A | 


The RCD-1000™ system comes complete with Pinnacle's ez 
use software program and backup utility > es 
for Windows. Simply drag and drop filesy = en UT 
from your File Manager application tà 

your RCD application window and #0 _ 
minutes you've mastered your own 

compact disc - from data backupg to tc- 


new information creations. 
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= Sound Blaster 
Value Edition 
SRP, $69.95 


The sound decision. 


With hundreds of today’s hottest games 
written for Sound Blaster™ cards, there are 

so many tough decisions. Will it be the thun- 
derous explosions in Rebel Assault, or the 
eerie howling of The 7th Guest? The Sound 
Blaster Value Edition card is an economical 
way to get started. It's an 8-bit sound board 
that works with any Creative Labs CD-ROM 
and includes sound utilities and games. 


| Sound Blaster 
` 16 MultiCD 
SRP, $199.95 


With Advanced 
Signal Processor 
M SRP, $249.95 


The freedom decision. 


Sound Blaster 16 MultiCD" preserves 
your freedom of choice! It will connect 
a CD-ROM drive from manufacturers 
such as Sony, Mitsumi, and of course, 
Creative Labs. This 16-bit card is 
upgradeable to Wave Blaster" II or an 
Advanced Signal Processor, the advanced 
technologies for MIDI music and more 
demanding sound-enhanced programs. 


Sound Blaster Pro 
Value Edition 
SRP, $105.95 


The smart decision. 


Games are not the only software 
designed for Sound Blaster cards. 
Imagine a math program with a vast 
array of sound effects. It's mesmerizing. 
It's hypnotic. Especially if you have the 
Sound Blaster Pro Value Edition, the 
8-bit sound card with stereo sound. It's 
compatible with Creative Labs CD-ROM 
drives, and comes with innovative sound 
utilities and recording software. 


| Tough decision. 
Choose one Sound Blaster 
or buy 5 more computers? 


AWE32 
Value Edition 
“imeem Sound Blaster SRP, $329.95 
7 | 16 SCSI-2 
BLASTE " | SRP, $249.95 
ome With Advanced 
НЕ Signal Processor 
n SRP, $299.95 
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The I-want-it-all decision. 


Sound Blaster 16 SCSI-2 delivers everything 
and compromises nothing. It’s 16-bit sound 
with an optional Advanced Signal Processor 
and a collection of sound utilities. But best of 
all, it connects the sound card and up to six 
SCSI devices to a single port. 


Of course, all Sound Blaster cards are easy to install and provide 100% compatibility with all software written for the Sound Blaster 
audio platform. Make your decision and visit your nearest Creative Labs dealer. Or call 1-800-998-5227 Ext. 111 


Sound Blaster 
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= : Sound Blaster 16 
Value Edition 
SRP, $139.95 
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The 16-bit decision. 


The Sound Blaster 16 Value Edition is the 
best-selling sound card ever. It works with any 
Creative Labs CD-ROM drive and delivers stereo 
sound that meets MPC2 standards. It works 
with any speakers or headphones. And after 
experiencing a 16-bit game on Sound Blaster, 
you'll bolt to a nearby window, stick your 
reverberating head outside, and start screaming 
like a banshee,"I WANT 16-BIT SOUND!” 
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With Advanced Signal 
Processor SRP, $399.95 


The next wave decision. 


The next generation of games will arrive 

with sound so real, you'll have to hang on 

to your headphones. Only Sound Blaster 
AWE32 can deliver the ultimate CD-quality 
sound. Real instrument samples and real 
sound effects. It's a 16-bit card with Advanced 
WavEffects" and an optional Advanced Signal 
Processor. And other cool stuff. Like 

QSound, a 180° soundscape of intense virtual 
audio. Sound Blaster AWE32 has it all. 


CREATIVE 


CHEATIVE tA GB, INE. 


MULTIMEDIA IG CREATIVE" 


© 1994 Creative Technology Ltd. The Sound Blaster and Creative Logos are registered trademarks. Sound Blaster, Sound Blaster 16 MaltiCD, Sound Blaster 16 SCSI-2, Sound Blaster AWEN, 
Wave Blaster, WavEffects, Creative VoiceAssist, Multimedia is Creative, and the Sound Blaster Compatibility Logo are trademarks of Creative Technology Ltd. All other trademarks are the property of their respective holder. 
U.S. inquiries: Creative Labs 1-800-998-5227. International inquiries: Creative Technology Lid., Singapore. TEL: 65-773-0233 FAX: 685-773-0253. 


Circle 129 on Inquiry Card. 


CPU upgrade. 


OverDrive" processor, a family of single-chip 
upgrades that significantly boosts the overall 
performance of your Intel486™ SX and DX 
processor-based PCs. 


Slow performance. 
Your software is bogged down, but you 
cant buy a new PC right now. 


To speed up your 486, follow the 


OverDrive™ Processor iCOMP™ Performance Index 
Processor 0 100 200 300 400 


i486™ DX-33 ~~ — = 
(435 with Intel DX4^ 100 MHz OverDrive” processor) © Processor only 


i486 SX-25 o w ННН Wah OverDrive 
{231 with ImelDX2" $0 MHz OverDrive processor) processor 


The boa (COMP mages 15 3 amie nanny of ihe performance сё Died macroprocesson oo a broad range of sppbicspons им} tncsmarka 
AN COMP index ranog ae germialurd to the 11456” SX proce (2$ HHL ) etch ыз ал COMP rating of 100 
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Call 1-800-538-3373, ext. 178.1 
To find out more about the family of OverDrive 
processors and to receive a free demo disk. 


Speeds up software. 
Microsoft Excel" 4.0 runs 122% faster and 
Microsoft Word" 2.0 120% faster when you " 


upgrade а 1486" DX-33 processor with an 
IntelDX4" 100 MHz OverDrive processor. 
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OverDrive™ processor family of products 


Publisher's Letter David Egan 


It's Been aVery Good Year 


Raphap! Haat krin Duvet Н 


And 1995, which includes 
our 20th anniversary issue 
im September, will be 


even better 


| the most part, the publisher manages the busi- 
ness interests of a magazine. І worry about such 
matters as policy, our views on key issues effecting our 
marketplace, and what kind of resources BYTE needs 
to continue creating a product that engages your attention. 
There are very few occasions on which I can talk to you 
directly in the magazine. This is one of those occasions. 
As we begin the new year, let's look back on the one we 
just finished. From a business perspective, 1994 was a 
good year for BYTE. While a number of other major 
computer magazines dropped in total advertising pages 
and circulation, BYTE surged ahead in year-to-year ad- 
vertising sales and posted impressive gains in subscrip- 
tion-renewal rates. 

The advertising statistic may be of little interest to you 
as a reader, except as an indicator of the growing im- 
portance your attention and opinion have on those who 
develop the hardware and the software to meet your de- 
manding technology needs. Obviously, the rising renewal 
rate is of great interest to us. You are the technically as- 
tute opinion maker who drives today's purchasing of 
computer technology, and the fact that you're renewing 
your subscription tells us that we're successful in our ef- 
forts to meet your information needs. In fact, a recent 
study told us that nearly nine out of every ten of you 
plan to renew your subscriptions to BYTE. Thanks! 

I think we've earned your loyalty through standards- 
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setting editorial work. Our November cover story on the 
fierce competition between new CPUS is already widely 
touted as a definitive evaluation and comment on the 
promise of this leading-edge technology. West Coast 
Bureau Chief Andy Reinhardt s comprehensive March 
cover story on the Internet ("Building the Data High- 
way") has earned a number of accolades. And we're still 
getting feedback—supportive and otherwise—to Jon 
Udell's opinion piece, "Why IBM Should License 
Win32,” in last September's issue. 

Delighted as | am to write this, I must also confess 
that this is a bittersweet moment for BYTE, for this marks 
Dennis Allen's departure from our magazine. Part of our 
editorial organization for more than eleven years, Dennis 
served as our editor-in-chief for the past three. After 
more than a decade of service, Dennis has decided to 
move on to new challenges. We'll miss him; and we 
wish him well. On the page that follows, Dennis writes 
more eloquently than I about the memories he takes with 
him. His legacy lives in the pages of this publication, 
one of the most widely read and respected journals of 
computing technology in the world. 

The younger looking fellow in the photo above is 
BYTE's new editor-in-chief, Raphael Needleman. Rafe 
brings to his new assignment impressive credentials: He's 
an accomplished technologist, book author, testing lab 
manager, and world-class editor. His background includes 
duties as executive editor of PC/Computing, editor of Cor- 
porate Computing (where he and | first worked togeth- 
er), and reviews editor at InfoWorld. I’m delighted to have 
Rafe join our team. He'll offer BYTE a fresh perspective 
and will work to make it even more relevant and com- 
pelling reading for those of you who turn to our maga- 
zine for the authoritative word on computing technology. 

I look forward to talking to you in these pages again in 
our 20th anniversary edition of BYTE, coming up this 
September. Meanwhile, let us know how we're doing at 
meeting your information needs. Please write to Rafe 
and me. We're here to serve you. 


DAVID B. EGAN, PUBLISHER 
(degan @ bix.com) 


Version 5.0 


for Windows 
Relational database powegr 


Simple to learn 


“The hands down best 
Windows database” 
— InfoWorld, July 1994 


New Paradox 5.0, the best just got better! 


Now our Interactive Coaches quickly teach you how to apply the 
power of Paradox? to accomplish any task. Our on-line Experts" 
guide you step-by-step in creating professional forms, reports, and 
labels. And Paradox is the only database that supports OLE 2.0 
client and server, making it better integrated with PerfectOffice and 
Microsoft Office, than any other Windows database. Whether you 
need to create invoices, catalog your music collection, or organize 
your customers and contacts—it’s simple...Paradox does it 


for you! 


New Paradox Training Video 


The training begins right out of the box with a free Learn Paradox 


for Windows Today! video to teach you all you need to know about 
getting started with Paradox 5.0 for Windows. And act now, because 
this offer is only good from October 15 to January 31, 1995, so 
call Borland or your local dealer today! 


*$99.95 for existing owners of Paradox for DOS or Windows after $30.00 manufacturer's rebate; 
Circle 284 on Inquiry Card (RESELLERS: 285). 


dealer prices may vary. 


Copyright © 1994 Borland International, Inc. All rights reserved. All Borland product names are trademarks 
of Borland International, Inc. Prices good in the United States and Canada only. 
АЙ prices are in U.S. dollars. Dealer prices may vary. Bl 7955.1 


The #1 Windows database 
has a new Sidekick 


Special ` 
Offer 


Tor both products , 


Buy 
Paradox 
and get 
Sidekick 
anda 
training video 


и 


Easy to use 


“Sidekick stands out 
from the rest" 
— Wail Street Journal, June 1994 


New Sidekick simplifies your liie! 

Sidekick is the all-in-one personal organizer that's so fast, func- 
tional, and friendly, it helps you stay on top of everything you've 
got going on: your calender, your address book, your to-do lists— 
you're never more than a 
mouse-click away from 
your vital information. 


Call NoW or see your local 
dealer for this incredible offer: 


Paradox 5.0, Sidekick, and a 
training video for only... 


gg 
(a 5199 value) 


Offer good from October 15 to January 31, 1995 


1-800-336-6464, ext. 9644 
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їн Dennis Allen 


Good-bye, Farewell, Adios. . . 


Saying goodbye is never easy. 
Yet the time has come for me to leave BYTE. 


After more than eleven years here, BYTE has become a part of me, and leaving it is not 

without some sorrow. It’s a good kind of sorrow, though—the kind you feel when you 

graduate from school and the new opportunities are boundless and exciting. 

= Thanks to you, my experience here has been wonderful. Together, we've seen BYTE 

| | through many changes, and we've endured the ever-changing technology landscape. I hope 
“= that you've enjoyed the experience as much as I have. 

During the last three years, BYTE moved back to its technical roots. And while all the other computer magazines 
seemed to become more and more alike, BY TE's authoritative voice made it stand head and shoulders above the 
rest. As a result, the New York Times and others have hailed BYTE as the Scientific American of computer magazines. 

Compliments aside, the changes BYTE made were simply an answer to your requests. Judging by your response, 
those changes were right. Subscription renewals аге up, and on the newsstand, B Y TE broke several all-time records 
in 1994. Also, the mail we've received from readers has been overwhelmingly positive. 

Those changes were not easy, however, and the entire BYTE editorial team has my applause and appreciation. 
Nowhere else is there a group of more qualified technical journalists, editors, and designers. Nowhere. It has been 
my distinct privilege to work with such a fine group of people, and I shall not forget their hard work. 

Although all of the people of BYTE have my profound thanks, there are two very special individuals whom I'd 
especially like to thank: Rich Friedman, BYTE's executive editor, and Dennis Barker, BYTE's chief of correspon- 
dents. Both played crucial roles in making BYTE the authority in computing. Their publishing and editing skills and 
their dedication to BYTE has been exemplary. They are also two close friends I will miss dearly. 

Another friend I'1l also miss is Jerry Pournelle, BYTE's star columnist. Jerry has contributed to BYTE much 
more than the several thousand words he writes each month. He has shared his wisdom with the staff, and he provid- 
ed inspiration for me. 

While I will surely miss the entire staff at BYTE, I leave knowing that BYTE is in good hands. I personally testify 
to their dedication in delivering nothing short of excellence in technical reporting and fact, and I am certain that you 
will continue to be delighted with each issue of BYTE they bring forth. 

The folks I'11 miss most of all, though, are you, the BYTE readers. You have made every accomplishment possi- 
ble. From its beginnings 20 years ago, BYTE and its readers have had a special relationship that is rare in publish- 
ing, and I’ve enjoyed being part of that relationship. You bestowed on me the greatest honor any chief editor could 
have: You read the magazine. And by reading, you made everything worthwhile. 

Words fail me in adequately expressing my deepest gratitude. You challenged me, and you rewarded me. Thank you. 

My work here is done. I am proud of my labor and accomplishments at BYTE, but like a graduate, I'm ready to 
move on to other challenges. 


Adios, 


DENNIS ALLEN 
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SupraFAXModem™ 288-starting at 


It's time to separate theory from reality. Some 28,800 bps modems claim to be four-times faster by offering sensationally high throughput. Bul sensational throughput 
depends on sensational phone line conditions. Not a reality in today's telecommunications. In the real world of less-than-pertect phone lines, the SupraFAXModem 
288 outperforms all the competition. But don't take our word for it — just look at the reviews. It has also won award after award for outstanding value. For a 
surprisingly low price you get бирга top-of-the-line feature set including: Silent Answer™ for voice and fax line sharing, Flash ROM for easy field upgrades, 
top-rated fax and data software, and Supra's five-year limited warranty. Plus, all internal PC models are designed with SupraSmart™ technology for à 
super-efficient modem-to-computer interface! It's time to separate theory from reality — the SupraFAXModem 288 offers the best 28,800 bps connection available. 
And that’s a fact. Gall Supra at 800-727-8647 today. 


june 1894 Supra Corporation 
Брейн ы мус to change. Al тизет belong 5 thet respactivee Companion 
7101 SUPRA DRIVE SW « ALBANY, OR 9732) USA « PHONE: 503-947-2410 + FAX: 503:9457- 2401 * SUPRA GmbH є CARL: FRIEDRICH GAUSS STRASSE 7 è D:S02A PULHEVM BRAUWEILER 3 GERMANY è PHONE: 49-22-34- 98590 
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1st Place - PC Comp uting, LM idle with bargain price-our winner was a favi it with testers.” June 1994 
MACWORLD, “Supra is pa eios the way for life in the fast lane." August 1994. 


One in 9 Billion 


It appears a bug is in the FPU of many 
Pentium processors. The Pentium FPU 
returns erroneous values for certain divi- 
sion operations. For example, an error is 
obtained by calculating 1/(1/x) for values 
in the range 824633702418 <= x <= 
824633702449 and throughout 
any interval obtained by multi- 
plying or dividing the above in- 
terval by an integer power of 2. 
Other intervals also produce di- 
vision errors. These errors can 
be verified in compiled code, 
an ordinary spreadsheet, or even 
the Windows calculator in sci- 
entific mode. 

We observed the bug on all 
the Pentiums we tested, includ- 
ing a Dell P90, a Gateway P90, a Micron 
P60, an Insight P60, and a Packard-Bell 
P60. It has not been observed on any 486 or 
earlier system. I am interested in hearing of 
test results from other Pentiums, from 486- 
DX4s, and from the AMD, Cyrix, and Nex- 
Gen clones of the Pentium. 

Dr. Thomas R. Nicely 
Professor of Mathematics 
Lynchburg College, VA 


We tested Dr. Nicely's claims on various 
Pentium machines, and the error is as 
described. We contacted Intel, and John 
Thompson, an Intel spokesperson, con- 
firmed our findings. However, the error 
is confined to the lowest bits of the man- 
tissa (usually the lower 9 or 10 bits), so 
it is unlikely that anyone would en- 
counter it. Thompson said that Intel's 
statistical analysis of the bug indicated 
the problem would occur once every 9 to 
10 billion operand pairs (an operand 
pair being an expression such as a+b, 
a-b, and aXxb). Corrected Pentium 
processors are already in the manufac- 
turing pipeline. Finally, Thompson said 
that readers should contact Intel if their 
particular applications run afoul of the 
bug and that Intel will "work with them 
to solve the problem. "—Rick Grehan 


The Future is Now 


I was intrigued by your recent cover story 
on Intelligent Networks (“The Network 
with Smarts," October 1994) but worried 
as well. Everything you presented was in 
the future tense, although every type of 
technology you described is available by 
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using Lotus Notes and products from Lo- 
tus's Business Partners Program. 

Reexamine the dream scenario offered in 
the article: "If I get a fax from Toshi re- 
garding the Kyoto project, please run it 
through OCR and read it into my voice- 
mail box, send a copy of the text to Bar- 
bara, and forward the fax image to the op- 
tical-archive mailbox in the 
legal department." 

Okay, that's a pretty tall or- 
der. but in two weeks, | could 
set up such a system for you. 
You can create information- 
seeking agents using Sand- 
Point' s Hoover product; fax in- 
tegration with OCR is available 
from Lotus and from other ven- 
dors. You can develop voice- 
mail integration and phone 
client services using the Phone Notes client 
developed jointly by Simpact and Lotus. 
Also, imaging integration is available from 
a variety of vendors, including Lotus it- 
self with LN:DI. SkyTel offers pager-in- 
tegration, and voice-recognition systems 
from IBM fulfill the dream. These can all 
be found on the Notes platform today; 
there's nothing future tense about these 
technologies. 

Nathan Freeman 
New York, NY 
freeman@mfj@notes.net 


Addressing Addressing Standards 


In “Automating TCP/IP in NT” (No- 
vember 1994), Peter Wayner says that 
if he uses Microsoft's WINS (Windows- 
Internet Naming Service) to pro- 
vide name-to-address-translation =* _ 
service on a Microsoft- | 
based TCP/IP network, no one out- | 
side of that network will be able to get 
to him by name. I think it’s Microsoft's 
fault for not making WINS work with 
DNS, the Internet's Domain Name Ser- 
vice; after all, DNS has been around much 
longer and is an internationally accepted 
standard. By not working with the widely 
used standard, WINS users will have cut 
themselves off from the rest of the world. 
I’m glad to see that Microsoft is trying to 
work through the IETF (Internet Engi- 
neering Task Force) to resolve the differ- 
ences. Let's hope the operative tone here is 
“work with” rather than “dictate to.” 
Doug Loss 
Wilkes-Barre, PA 
loss@ husky.bloomu.edu 


Sugar-Coated Reporting? 


In the November BYTE Letters, Don 
Leamy points out that PCs can never be 
PnP (Plug and Play) due to built-in defi- 
ciencies. He criticizes BYTE for not being 
up-front and frank in its assessment and for 
not "telling it like it is." Tom Halfhill ex- 
cuses BYTE's lack of candor, indicating 
the decision not to provide the whole truth 
was due to reasoning, “Why burst their 
bubble [of mistaken judgment and igno- 
rance]?". Might I suggest that BYTE tell 
the real truth as it is—not the half-truth or 
sugar-coated truth? 
Joel Amkraut 
Los Angeles, СА 


I did not mean to imply that PnP won't 
work. PnP will work and will make life 
easier for millions of PC users. PnP isa 
kludge, but it does work. My rather flip- 
pant commeni— "Why burst their bub- 
ble?"—doesn't mean that BYTE should 
avoid telling the truth. It doesn't matter 
if the Macintosh has better plug-and- 
play capabilities than the PC because 
most PC owners aren't going to sell 
their systems and buy a Macintosh. It 
matters only to people who haven't yet 
decided between a PC and a Mac. But 
the tens of millions of current users de- 
serve a solution, too. So far PnP is the 
best solution to make PCs easier to use, 
while preserving as much of PC owners' 
current investment as possible. 
—Tom Halfhill 


з УУ Recycling Technology 
` " [n the “VLIW Questions” 
article in November, Peter 
Wayner states, “WLIW [very large 
instruction word] is a new way to 
4 attack an old problem.” But VLIW 
is what used to be called microcode. End 
users could write microcode through hard- 
ware options on systems from Data Gen- 
eral and DEC, though few were desperate 
enough for the performance to do so. Look 
at the internals of systems as far back as 
ІВМ 360 and 370 mainframes, and you'll 
see similar techniques. I'm much more 
impressed by efforts such as Motorola’s 


We want to hear from you. Address correspon- 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail via the Internet or BIX to edi- 
tors bix.com. Letters may be edited. 
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Four million transistors. 
Two billion operations per second. 


One chip. 


With the TMS320C80 DSP, there's no limit to your A interactive processing power. So you can realize your 


imagination. And it's from the technology leader in Р: As м imagination and produce products that were once 
Digital Signal Processing — Texas Instruments. — d B A A EÊ . considered beyond reach. 

On one piece of silicon, you'll find four ИЙ Cy > A For a free brochure and technical data sheet 
parallel Advanced DSPs. Orchestrated by a t OM f d on the highest performance, most highly 
22-bit RISC master processor, with an integral HM + integrated DSP ever produced, simply call us at 


100-MFLOPS floating-point unit. All delivering real-time aj 1-800-477-8924, ext. 3553. 


EXTENDING YOUR REACH 


45 TEXAS 
[NSTRUMENTS 


D 1994 TI (0-R^09U1 
For inquiries outside the United States, 
please contact your local Texas Instruments sales office 


PowerPC 620, which packs many support 

systems and mainframe-level techniques 
into a single chip. 

Harlan Rosenthal 

rosenthh.dialogic@ pobox.dialogic.com 


Like microcode, much of what is old is 
new again, but smart compilers are an 
important part of VLIW, whereas mi- 
crocode was written by hand. 

—Peter Wayner 


Inheritance in PowerBuilder 


In the well-structured software roundup 
“SQL Front Ends for Windows” (October 
1994), Mark Hettler and Scott Higgs give 
a largely accurate view of PowerBuilder 
3.0a. But they miss a couple of tricks. They 
say that “you cannot derive a user object 
from a button.” In fact, PowerBuilder pro- 
vides standard user objects that provide 
this capability. These specialized standard 
objects can have events, scripts, functions, 
and variables added. At Ernst & Young. 
we use standard user objects extensively to 
provide common user-interface functions 
across a range of commercial software. 
The authors also imply that user objects 
can be shared by moving them between 
libraries. PowerBuilder not only allows a 
library of user objects and other reusable 
components to be part of several applica- 
tions, it also allows inheritance of these 
objects into specialized objects. We use 
this feature extensively as well. All our 
commercial applications inherit from ob- 
jects in a shared ancestor library. 
James Taylor 
Development Manager, Ernst & Young 
Las Colinas, TX 


Developing Hardware-Independent Software 


1 have been following the discussions in 
BYTE on new microprocessors and sys- 
tems, and I keep reading that "the code 
has to be recompiled to take advantage of 
the CPU." When | read about VLIW's 
(very large instruction word's) need for 
smart compilers, I wondered why I hadn't 
seen any mention of reassemblers. By re- 
assemblers 1 mean programs that take a 
binary and generate a new binary opti- 
mized for another CPU. Неге you have 
the K5 reconstructing CISC into RISC on 
the fly; you have processors spending huge 
numbers of transistors trying to execute 
code out of order to take advantage of su- 
perscalar pipelining: and you have Pow- 
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erPC emulating binaries. These all seem 

to lead to an obvious approach of spending 

the time once in software to determine 

what one binary is doing and then to gen- 

erate a new binary that takes advantage of 
another СРО" strengths. 

Alan P. W. Hewett 

Mt. Vernon, OH 

apwhG cbpine.att.com 


The actual term for your reassembler is 
binary translation, and the short answer 
is that it does exist. Echo Logic 
(Holmdel, NJ) has a technology called 
FlashPort that can translate among sev- 
eral different binary formats, including 
680x0 to PowerPC and x86. DEC also 
has a translator that moves VAX bina- 
ries to Alpha. But binary translation is 
not an answer Io the questions of RISC 
vs. CISC, optimized compilation, or 
VLIW. Also, there are some unanswered 
legal questions if you translate a binary 
without authorization from the original 
software developer. 

I think there are other approaches yet 
to be explored that address these prob- 
lems. For example, what if software was 
delivered in some form of pseudocode 
that could be compiled and optimized for 
a specific computer as part of the instal- 
lation process? You could buy an appli- 
cation in a semicompiled format, and the 
installer would automatically compile 
and optimize the code. If you later up- 
grade to a completely different platform, 
the software would get recompiled again 


on installation, using a plug-in installa- 
tion compiler. This arrangement would 
insulate the software from details of the 
hardware and still achieve optimum per- 
formance and compatibility without em- 
ulation.—Tom Halfhill 


Microsoft Hardware 


When Windows was first released, Micro- 
soft offered us the mouse—not just any 
mouse compatible with the existing mice 
of the day but a special mouse. Now Mi- 
crosoft is set to improve our lives again 
with Chicago, a more user-friendly Win- 
dows to replace Windows. And to top it 
off, the company has moved into hardware 
with a keyboard that has three extra keys 
for special functions within Chicago. It 
couldn't find room on the old keyboards. 
Isn't it wonderful to see such a great com- 
pany dedicated to improving our lives 
without letting compatibility stand in the 
way of profit? 
Gordon Reid 
Moorabbin, Victoria, Australia 


HX 


The Xerox 4520 laser printer in the No- 
vember 1994 Lab Report is the 4520mp, 
not the 4520ps. That report also listed an in- 
correct price for the Hewlett-Packard 
DeskJet 1200 C/PS. The correct price is 
$2479.8 


COMING UP IN FEBRUARY 


e SONY MAGIC LINK 


Does the first portable computer to incorporate General Magic's Magic Cap operating - 


- 41 GRAPHICS ADAPTERS 


System and Telescript technology fulfill the \ vision of a personal digital assistant? 


If you're wondering whether it's worthwhile to upgrade your PCI or NuBus graphics — 3 
adapter, the NSTL/BYTE Lab Report will feature extensive performance results for — 
CAD and general business, as well as explanations of the special hardware support for 


video and 3-D technology. 
- SCALABLE RAID 


We test the performance and reliability of RAID systems for cross-platform environ- 


ments and scalable needs. 


+ STATE OF THE ART: PATTERN RECOGNITION 
Communicating with your computer in a natural way, using handwriting or speech, de- 
mands sophisticated pattern-recognition capabilities. It is simple for humans, but very 


demanding for PCs. 


* LAN OPERATING SYSTEMS | 
Following ир оп our peer-to-peer operating-systems roundup, this month we examine 
larger-scale operating systems for enterprise networks. 


pwe 


In the cockpit of every 


Ж ^ | Delta Air Lines jet you'll 
FrameMaker 4) find something absolutely 
critical to ae legal, and efficient air travel: 
a FrameMaker’ document. It's called а 
Minimum Equipment list, and it's also 
available on-line, for access via radio from 
dispatchers on the ground, © It's one of 
many operational, technical, and administrative 
manuals that Delta writes and publishes in 
FrameMaker. Because FrameMaker gives 
Delta the functionality and flexibility they 
need to create, update, and consolidate their 
extensive documentation. © Particularly 
attractive were features like automatic 
indexing. Superior graphics handling. 


Multiplatform capabilities for file compati- 


i 


bility across PCs, Macintoshes, and 


UNIX systems. And of course, 


ini] مک‎ 
hp amm wy ا‎ 


on-line document distribution, complete 
with automatic hypertext links, through 
FrameViewer” ©} So don't just settle for 
any old publisher — fly first class with 
FrameMaker 4. Call 1-800-U4-FRAME 
Ext. 018 today for our comprehensive 


Guide To Document Publishing. And watch 


your publishing projects really take off 


with FrameMaker 4. Q Frame 


Circle 81 on Inquiry Card. 
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TAKE MULTIMEDIA INTO 


T4850CT FEATURES: 
ө 75MHz Intel DX4", 3.3 volt processor, 16KB cache 
e 104" dia. color SVGA TFT-LCD 


active matrix display 
e810 Million Byte (= 7722M B) HDD or 
320 Million Byte (= 500MB) HDD 
*8МВ RAM expandable ro 24MB 
e Two PCMCIA slots (lómm and 5mm) 


e VL local-bus video 
e Integrated graphics accelerator 
$65,536 (64K) simultaneous colors 
e WAV Audio and MIDI sound 
ө Audio jacks: headphone, built-in 
аен and microphone 
9 


eb. 
е NiMH banery for extended life 


ANNOUNCING THE HIGH-PERFORMANCE Т4850СТ. Now you can create dazzling multimedia 


presentations on a large 10.4” display, with the excitement of Indeo" video and the richness of integrated 


е 3.5" 1.44MB floppy disk drive 

* Ballpoint” Mouse with QuickPort" 

¢ Pre-installed software: DOS? Windows 
for Workgroups’; Windows Sound System? 
Run Time Video for Windows, Indeo" 
video and Fn-esse" software 

* Toll-free Technical Support — 
1 days a week/24 hours a day 


F r Indeo" video bolstered bya 
wenei powerful MHz IntelDX4^ 
processor provides greater performance for 
smoother video playback. 


104" sve mice 
pee Ada. qu lays 65,536 (64K) 
simultaneous colors for stunningly 
realistic images and brilliant graphics. 


Choose between a robust 


810 MILLION 
ULSI 810 Million Byte (= 772MB) 


or 520 Million Byte (= 500МВ) hard disk drive 
configuration for storing large multimedia files. 


Dual PCMCIA 
expansion slots 


(Type Il and Type III) 
run simultaneously—with connection 


to your LAN, fax/modem and more. 


Integrated WAV Audio 
and MIDI pump out clear 
and powerful sound effects, 


music and dialogue. 


New DIMENSIONS. 


you ЇЇ have the flexibility to hook up an external monitor, keyboard, mouse and more, for 
a comfortable desktop environment. The new T4850CT puts the show and the audience 
in the palm of your hand. For your nearest Toshiba dealer, call 1-800-457-7777. 


In Touch with Tomorrow 


TOSHIBA 


© 1994 Toshiba America Information Systems, Inc. All products indicated by trademark symbols are trademarked and/or registered by their respecove сорал». 
The Inte Inside and [ndeo video logos are trademarks of Intel Corporation. 


Circle 121 on Inquiry Card. 
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GROUPWARE 


What Notes 
Users Want 


As great as Lotus Notes is for deploying productivity-enhancing applications throughout 


a company, it still suffers from numerous weaknesses. Here’s what users want, as well 


as a hint of things to come from Lotus. 


RICK DOBSON AND DAVE ANDREWS 


rom its beginning 1п 1989 as a client/server platform for deploy- 

ing distributed work-flow and communications applications, 

Lotus Notes has grown into a leading groupware platform, with 
an installed base 


Notes is now available in 
server versions for OS/2, Net- 
Ware, Windows, Windows NT, 
and Unix, and in Windows, 
OS/2, Unix, and Macintosh 
client versions. The product pro- 
vides a platform for a multitude 
of decision-support, customer- 
service, and problem-resolution 
applications developed by in- 
ternal corporate programmers 
and third-party developers. 
"There's almost nothing 1 can 
think of that we don't use Notes 
for," says Jim Charles. CIO at 
Computer Language Research, 
a tax-automation software com- 
pany based in Dallas. Texas. 
“It's how we have reengineered, 
to use a cliché, our company," 
he adds. 

Other software companies 
have released programs that 
compete with certain aspects 
of Notes (e.g., BBSes for elec- 
tronic discussions, E-mail pro- 
grams, relational databases 
with replication, and work-flow 
management programs), but 
no currently available product 
directly competes with the 
document-based Notes. Mi- 
crosoft’s Exchange Server and 
Oracle’s Documents might 
challenge Notes. but neither 
product is slated to ship unul 
later this year. 

Meanwhile, CIOs working 
at large, multiple-server Notes 
installations say they lack tools 
for managing and fine-tuning 
their Notes installations. De- 

velopers who have 


Lotus Notes - My Customer Service - RequestDescriptions [$] mastered the Notes 
of almost 4000 r = Eile ڪڪ‎ ач Mail а Text Tools 1 А Window_ _Help macro language for 
companies and | Mama АТУ Request Type | SU EN Ec NES creating applications 

(li. ENN SHORE Heens Notes Ftissian и Р ل‎ AE z Seer lament the lack of 
more than 1 mil \ John J. Rockefeller, Jr. Wants an Interview with our CEO John heard that Notes was a tool an integrated proce- 
lion users world- '— {Bill Somebody Needs a copy of Microsoft Exchange Bill is worried that Lotus is a leadd: 5 р — 

^ HT, Bill Button Yellow Page book for industrial firms Bill needs a quick turn-around jok dural language simi- 
wide. Managers at. — А lar to Visual Basic. 
companies big and Many жиз want the bist ары improved. Notes currently limits its Views to one line, which In addition, our in- 
all lik th arbitrarily cuts off the descriptions shown on the screen. terviewees say that 
small апке say that Notes could beef up 


Notes’ document databases are an excellent way to store unstructured data. 
Notes users can access multiple databases of documents, participate in 
electronic discussions, and route messages to quickly access and dissem- 
inate information. However, if you scratch the surface of a typical Notes 
success story, you'll often find a tale of administrative and programming 
complexities. An informal survey conducted by BYTE of chief informa- 
tion officers (CIOs), developers, and users indicates a number of areas 
where Notes could improve (see the text box, opposite page). Lotus hopes 
to address these and other concerns in a major upgrade of Notes that the 
company hopes to release in the middle of this year. 


Z4 BYTE JANUARY 1995 


its reporting capabilities, fur- 
ther improve the efficiency of 
its replication engine, and in- 
troduce more granular control 
of replication options. A num- 
ber of users also asked for an 
overall increase in speed, low- 
er cost, improved database ac- 
cess, and a better interface for 
end users. 

Lotus says version 4.0 of 
Notes will address most of its 
users' requests. The company 


said it’s still too early to dis- 
close details, but it announced 
general goals for version 4.0 
when it made a prerelease ver- 
sion available to about 200 
Notes developers in October. 
Lotus says Notes 4.0 will let 
end users create agent pro- 
grams that perform such activ- 
ities as scanning news wires 
for specified information. Mo- 
bile users will find it easier to 
connect to a Notes network, 
and they'll be able to precon- 
figure their systems to selec- 


tively extract information, such 
as key portions of Notes data- 
bases, the latest mail messages, 
or appropriate modem dialing 
rules, in background mode. The 
Notes Mail interface will be re- 
placed by cc: Mail. Notes’ user 
interface will be enhanced, mak- 
ing it easier for users to store 
and navigate information. 
Lotus also said that it will 
improve the performance of 
Notes' servers, increase the 
number of users supported by 
each server, and offer tools for 


easier administration and man- 
agement. With LotusScript, 
developers will have access to 
a BASIC-like scripting and 
macro language that will also 
work with other Lotus and non- 
Lotus applications. The com- 
pany says that LotusScript will 
communicate with other script- 
ing languages—such as Visual 
Basic, Applications Edition— 
through platform scripting in- 
terfaces such as OLE 2.0 au- 
tomation. 

The early word from devel- 


opers who have seen or are us- 
ing the alpha version of Notes 
4.0 is that it’s an ambitious up- 
grade that will address many 
of the product’s current weak- 
nesses. With Notes, Lotus al- 
ready provides a platform that 
can literally allow a company 
to reinvent itself, but the pro- 
cess usually requires a good 
deal of effort. Lotus hopes that 
the next release of Notes will 
solidify the company’s posi- 
tion in the ever-evolving group- 
ware market. 


NOTES’ STRENGTHS AND WEAKNESSES 


BYTE conducted 15 interviews with ClOs of companies that use Notes; the goal was to learn what they like about Notes 


and what they'd like to see improved. 


ша Users Like About Notes 


Improved communications. Interviewees 
T | universally praise Notes for its ability to 
= open new channels for customer com- 
munications while Improving a company's їгїегпа! 
communications, both within and across depart- 
ments. “Notes does not come in and hit just one 
horizontal section of your company,” says Mike 
Bertrand, president of Notes consultancy Uptime 
Computer Solutions (San Jose, CA). Instead, he says, Notes typically 
fosters improved communications that span a company's departmental 
boundaries. 


It’s easy to program and use. CIOs say that writing and flelding a complex 
work-flow application with Notes requires programming expertise, but they 
also Say it's easy for end users to develop their own applications and cus- 
tomize existing ones. "That's an Incredibly important feature—that our 
users can build applications without any Input from MIS," says Sheldon 
Laube, national director of information and technology at Price Water- 
house in Menlo Park, California, 


Notes Mail. Users like the basic functionality of Notes Mail. Although some 
complain that it lacks rules and Is somewhat inefficient, they like the fact 
that it's easy to forward documents and embed graphics and spread- 
sheets into mail messages. 


Work flow. Developers throughout the world have written distributed work- 
flow applications that run on top of Notes. 


Built-in security. Some CIOS say they won't even consider any platform for 
fielding applications that are replete with sensitive customer information un- 
less It has the level of security that Notes has. 


What Users Would Like Improved 


| Notes’ programming environment. Several developers and CIOS 
4 lament the Notes macro language's lack of support for even 


basic FOR...NEXT looping capabilities. Most say they're looking 
forward to Lotus's integrating LotusScript, the company's BASIC- 


like programming language, into Notes. Most express the hope that Lo- 
tusScript wlil support OLE Controls. 


Replication. Replication is a key feature in Notes. Notes 3.0 introduced se- 
lective replication, which can reduce network traffic, but administrators, es 
pecially those with large worldwide Notes installations, want a more efficient 
replication engine and finer control over its options. "Fietd-level replica- 
tion would be a very nice feature," says Mike Mandelvaum, vice president 
of information technologies development for Chase Manhattan. 


Administration. Interviewees' requests for improving Notes' management 
and installation tools range from improved network4nonitoring tools to a util- 
ity that would convert a Notes mail-address book from flatnaming to the new- 
er hierarchical storage scheme. Lotus's partnership with AT&T portends less 
administration hassles on the back end. 


Cost. It currently costs about $330 per seat for 
Notes’ cllent software, but that's just the begin- 
ning of the price of a Notes installation. Adding 
Notes to your network can require RAM and com- 
puter upgrades, plus the related additional man- 
agement headaches. 

To address the price issue, Lotus has introduced 
scaled-down Notes Express clients that cost ap- " 
proximately $99 per seat. But Notes Express won't run your custom ap- 
plications. “We would really like to see a Notes run-time version that strips 
out the development tools," says Rick Bernard, information systems man- 
ager at Software 2000 (Hyannis, MA). “In our eyes, Notes Express has a 
limited use for our needs," he adds. *We need a version of Notes that will 
allow us to execute a custom application, and Express will not do that." 


Reporting and database access. Many interviewees are using products 
such as Lotus's Notes ViP and Brainstorm Technologies' (Cambridge, MA) 
VB/Link to complement Notes' basic reporting capabilities; a need for 
better integrated reporting is a common theme. Also, Notes 15 not de- 
signed to support transactional processing tasks performed by relational 
databases. But users sometimes want to import structured data into 
Notes in batch operations instead of using &dbLookup. This is why they're 
looking to products such as Brainstorm Technologies' DataLink for Notes. 
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What’s one without the other? 


Your notebook PC and the new HP DeskJet 320 printer. 
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Compact and light, 
Just 4 lbs. 


Upgradable to color for 
just $49. And ColorSmart 
technology makes it 
vibrant and easy to use. 


$379 list price, actual 
price may be lower. 


Bundled with optional sheet 
feeder for a list price of $455. 


Check the Yellow Pages for 
_ > the HP dealer nearest you. 


HP Printers 
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News & Views 


WINDOWS DATABASES 


End-User Windows m" Take Off 


oftware companies that 
develop Windows data- 
base tools for the corporate end 
user continue to refine their 
products’ ease of use while 
building in room to extend to 
enterprise databases. Three 
Windows database offerings— 
Microsoft Access 2.0, Lotus 
Approach 3.0, and Alpha Soft- 
ware's Alpha Five for Win- 
dows—include tools, such as 
templates, tutorials, prompts, 
and help, that are designed to 
enhance out-of-box produc- 
tivity. For many end users, this 
quick start is enough. Others, 
however, will want business 
applications that go beyond 
basic forms and reports; bad 
require custom 
menus and icon 
bars, data-ma- 
nipulatton capa- 
bility, and task 
automation. 
The best choice === 
depends on an [ES 
end user's par- 
ticular skill lev- 
el, unique style, 
and business re- 
quirements. 
Access 2.0 (see “Access 2.0: 
The Best of Both Worlds?," 
September 1994 BYTE) is 
packed with productivity tools: 
Wizards and Builders (42 in 
all, including interactive de- 
signers for tables. queries, 
forms, reports, and labels); 
ToolTips to help you decipher 
the user interface; Cue Cards 
to provide on-line tutorials (op- 
tionally with your own data); 
and a context-sensitive help 
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END USERS DEFINED. 


system to provide 
help with anything 
that's visible on the 
screen. Access also 
includes many ex- 
tended features for 
developing busi- 
ness applications, 
including a Menu jl 
Builder for devel- 
oping customized || 
menus. ү 
Access 2.0 now | 

includes the ability 
to interactively cre- 
ate application-specific icon 
bars. The program also in- 
cludes a Macro Builder that 
automatically generates Access 
Basic code. Access readily im- 
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Access requires more database 
knowledge as tools get more advanced 
material. Р 


ports or attaches to all the pop- 
ular PC database files, auto- 
matically links to Word and 
Excel, supports OLE 2.0, and 
provides access to SQL data 
via its built-in ODBC driver. 
Microsoft also offers “upsiz- 
ing tools” to simplify the con- 
version of Access data to cli- 
ent/server data on Microsoft 
SQL Server. 
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` The end аа accomplish business tasks aont 
having to take the time to memorize manuals or master a programming 
language. An end-user database must be easy to use and contain a com- 
prehensive, interactive (i.e., nonprogramming) feature set. The savvy end 
user evaluates a database on an ease-of-use scale that ranges from out- 
of-box productivity (easiest) to requiring substantial effort to arrive at a 
successful, uncompromising end of a task (hardest). —.J. R. 
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ems Interface to its macro 
language has an interactive dialog box 
that uses plain-English descriptions. 
Approach 3.0 from Lotus 
((617) 577-8500) boasts many 
of the same productivity tools 
as Access: Assistants with 
SmartMasters (including inter- 
active designers for forms, re- 
ports, form letters, and mailing 
labels); SmartIcons; an on-line 
tutorial; and point-and-shoot 
context-sensitive help. Ap- 
proach includes 51 templates 
and three sample ap- 
plications. 
Approach's Note- 
tab interface makes 
moving between 
views in a database | 
a snap. The program [= 
uses a context-sen- | 
sitive standard inter- 
face, called an InfoBox, to 
make real-time modifications 
to every imaginable property 
in a view. Approach lets you 
customize the menus and icon 
bars without programming. 
Approach accomplishes 
every task interactively. It reads 
and writes all the popular PC 
database files; links automati- 
cally to 1-2-3 and Lotus Notes 
to analyze and share data and 
create reports, forms, work- 
sheets, and labels; and supports 
OLE 2.0. The program trans- 
parently accesses SQL data 
sources either bv using its Pow- 
erKey technology (for Oracle 
SQL. SQL Server, and DB2) 


BH or via its built-in 
Tw ] | ODBC driver. 
j Cecen ; Released in Oc- 
| tober, Alpha Five 
((617) 229-2924) 
| includes three basic 
| Genies (database, 
query, and report 
designers), bubble 
help, and database- 
driven (as opposed 
| | totable-driven) de- 
| | fault forms and re- 
mya ports. 

The area where 
Alpha Five really shines ts its 
rich feature set. In addition to 
a data dictionary (which offers 
the ability to set business rules 
at the database level), Alpha 
Five provides the most com- 
plete interactive tool set for 
business applications develop- 
ment. Although you cannot 
create custom menus in Alpha 
Five, you can tum off the speed 
bar, put speed-bar-style buttons 
on forms, and restrict menu 
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Alpha Five's alg Ж 
field transfor- Lom — 
mation rules 

exemplify the product's rich tool set. 


items. When automating tasks, 
Alpha Five's script recorder 
captures every action and au- 
tomatically generates xBASIC 
(a blend of BASIC and xBase) 
code; you can then view, mod- 
ify, and reuse this code at will. 
Alpha Five also offers OLE 2.0 
support and can natively read 
and write .DBF format. For the 
end user who can wait, Alpha 
Software plans to add ODBC 
data access in the first quar- 
ter of 1995 and bidirectional 
ODBC access by the summer. 

—Jane Richter 


Watcom C/C++ 10,0 SETE 
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The пем Watcom C/C++ 10.0 | 4 
development system simplifies and acceler- 
ates development of high-performance, 

multi-platform 16- and 32-bit applications. _ 
Watcom С/С++ 10.0 delivers productivity 
and performance, combining our state-of- 
the-art compiler technology with a new, 
integrated development environment 
(IDE) and comprehensive set of tools. 
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Environment and Tools The new IDE is 
built to dalti the complexities of real-world 
application development and make it easy to exploit 
the high-performance, multi-platform power of 
Watcom C/C++ 10.0. In a single “project” you сап _ 
build multiple EXEs, DLLs, and LIBs, targeting 3 
several different platforms. The IDE simplifies each ~ 
stage of development from compiling and linking to 
debugging and performance tuning. The package 
includes versions of the IDE and tools for all three host 
platforms (Windows 3.x, OS/2 2.x and Windows 


Multiple Platforms in a Single 
Package Watcom С/С++ 10.0 supports 
0 [Evelopment of applications targeting an 
credible array of platforms: DOS, Windows 

3.x, OS/2 1.x, 32-bit DOS (includes royalty-free 
905 extender), OS/2 2.x, Windows NT, Win32s, 
2-bit Windows 3.x and Novell NLMs. To 
Maximize the potential on individual 
platforms, Watcom C/C++ 10.0 extends the 
Capabilities of the core, multi-platform toolset 
With platform-specific tools, SDKs and libraries. 
is extensive support is amplified by the cross- 
platform capabilities of the IDE and tools, which enable 
т building applications for a wide range of target 
‘environments from any of the host asta, 


The Best Optimization Technology Watcom С/С++ 10.0 
"Eombines both 16- and 32-bit compilers in a single package, providing 
‘you with the industry-leading optimizing compiler team. PC Magazine 
ested performance of industry standard С and С++ compilers and said: 

Phe fastest executables created during testing came from Watcom C/C++”, 
Version 9.5, while the 16-bit version of the same compiler produced the smallest 
executables”', Now, with Watcom C/C++10.0, this competitive advantage is 
delivered with our easy-to-use development environment and tools. 
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e New integrated development environment • Both 16-bit and 32-bit compilers for С and С++, 
hosted on Windows, 0$/2 and Windows NT the industry's best code optimizer, faster compile 
» Comprehensive suite of multi-platform times with pre-compiled headers, C++ supports 
development tools including debugger, templates, exception handling and the Microsoft 
browser, profiler and more Foundation Class library (MFC) 
e Professional source editor, resource editors, • Licensed components from: 
testing and monitoring tools hosted on * Microsoft Windows 3.1 SDK 
Windows and Windows NT * Microsoft Windows NT SDK 
• Target Platforms include: * Novell NLM SDK v4.0 
Ma 16-bit: 005 • Windows 3.x « 05/2 1.x • ІВМ 05/2 Toolkit v2.1 
Watcom C/C++ 10.0 includes а source editor with syntax 32-bit: Extended DOS • Windows NT * Microsoft MFC Class library 
highlighting, a suite of resource editors, testing and • Win32s • 05/2 2.x * 32-bit e Includes Rational System's DOS/4GW 32-bit 
monitoring tools for Windows 3.x and NT development. Windows 3.x • Novell NLM DOS extender with royalty-free distribution 
• AutoCAD ADS/ADI • Significantly expanded and revised 
on-line documentation 
• And more! 


Suggested Retail Price: 
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—. ms (з a Watcom C/C++ 10.0 CD-ROM Edition .. , 
ME d o Е: (CD-ROM with on-line documentation) الل‎ 00° 


кей, 
аде Беу e 
һа 


Watcom С/С++ 10.0 Е. 
(CD-ROM with printed documentation) $4 50° 


Upgrades: 


(for owners of Watcom C/C++? or Watcom C/C++" v9.5) 


Watcom C/C++ 10.0 ы 
cD- ROM Upgrade Edition ð 
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The advanced multi-platform не accelerates the 
development cycle by increasing the bandwidth between Find | At Co mpUSA : and Egghead or call 
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Watcom 


A Powersoft Company 


Watcom International 415 Philip Street, Waterloo, Ontario, Canada NZL 3X2 Telephone (519) 886-3700 Fax (519) 747-4971 
* Price in US dollars. Does not include freight and taxes whers applicable. Authorized dealers may sell for less, Watcom and the — Ma Device are trademarks of Watcom International Corp. DOS/AG is a trademark of Ratona) Systems Inc. Other 
trademarks are properties of thelr respective owners. Copyright 1994 Watcom Internatianat Corp. ‘PC Magazine, March 29, 199 
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News & Views 


STORAGE TECHNOLOGIES 


15 MB in a Matehbook 


SunDisk says its быреу! а cards will deliver up to 15 MB of uncompressed 
storage for digital cameras, pagers, and other mobile devices. 


he storage capacities of 
personal communications 
devices, pagers, and digital 
cameras could improve greatly 
in 1995, thanks to a 32-MB 
new flash-memory device, 
called CompactFlash, from 
SunDisk (Burlingame, CA). 
The CompactFlash, which the 
company says will be available 
in volume in the second quarter 
of this year, delivers from 2 to 
15 MB of uncompressed ca- 
pacity in a card that’s the size 
of a matchbook (roughly one- 
quarter the size of a standard 
Type П PCMCIA card) and 
weighs just half an ounce. 
CompactFlash cards will be 
available in 2-, 4-, 10-, and 15- 
MB capacities. In addition to 
combining the best elements of 
flash memory, the Compact- 
Flash is compatible with the 
PCMCIA standard. That means 
you will be able to pull one 
of these tiny cards from your 
pager, PDA (personal digital 
assistant), or camera and put it 
in a CompactFlash PCMCIA 
Type II adapter card, which 
you then insert into your desk- 
top computer, notebook, laser 
printer, or other device. 
CompactFlash cards should 
make pagers and digital cam- 
eras more useful. Today's low- 
end cameras, such as the Apple 


30 BYTE JANUARY 1995 


QuickTake 100 24-bit digital 
device, typically have only 
enough on-board memory to 
store less than 10 high-resolu- 
tion images. Alexis J. Gerard, 


editor of the Fu- 
ture Image Report 
(Burlingame, pro” 
CA), says the low 
storage capacities |. 
of current low-end 
digital cameras 
means photogra- 
phers working in 
the field have to 
download their 
images into a note- 
book computer if 
they want to take numerous 
high-resolution pictures. “Сот- 
pactFlash,” he says, "is the only 
thing that exists in such a small 
form factor that it offers electri- 
cal and logical compatibility 
with an established standard 
[PCMCIA ." CompactFlash 
cards could also allow two-way 
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paging devices, a 
number of which 
should be intro- 
duced this year, 
to store large data 
messages, small 
fax messages, and 
| even voice mail. 
But one draw- 
| back is price. The 
volume price for 
CompactFlash 
devices to manu- 
facturers will range from $75 
(2 MB) to $345 (15 MB). But 
Nelson Chan, director of mar- 
keting at SunDisk, says prices 
will drop by about 30 percent 
a ycar. And he adds that flash 
RAM can be used repeatedly, 
unlike traditional film. 

— Dave Andrews 


WIRELESS TECHNOLOGIES 


Infrared Gets Real 


Ithough IR data links have long been pos- 

sible. a lack of standards has resulted in 
incompatible technologies that have stymied IR 
connections’ widespread adoption. But now the 
IRDA's (Infrared Data Association) new stan- 
dard has vendors getting aboard the IR band- 
wagon. 

The new IR standard lets you create links be- 
tween systems up to 10 feet apart over IR serial 
connections at speeds of up to 115.2 Kbps. With 
these speeds (which are in the same ballpark as 
a floppy drive's throughput), convenience will 
be a big IR-device selling point. But the range 
restriction will kcep IR data links that conform 
to this new standard out of LAN architectures. 
The IRDA is working on new standards that 
will overcome these restrictions and enable faster 
IR connections with greater range. 

All this may lead you to believe that the current 
IR standard is destined to be a niche technology. 
but that isn't the case. Microsoft is supporting the 
IRDA standard in Windows 95, and hardware 
vendors are lining up to produce IR products. 

Part of the reason for this is that IR technol- 
ogy is inexpensive. While no one's willing to talk 


pricing yet. all the vendors that BYTE inter- 
viewed were confident their products would be 
competitive with any other short-haul data trans- 
fer technologies, such as LapLink's (from Trav- 
eling Software) serial and parallel port cables. 

Specifically, DEC's PC business (Acton, MA) 
was to release in the fall a new subnotebook 
called the Highnote Ultra, which will have an 
IR connection and data transfer software. Not 
to be outdone, DEC’s old rival, IBM, will be re- 
leasing two IBM ThinkPad models, the 755CD 
and 755CE, with IR capacities. Other vendors 
will be introducing IR-capable PDAs (personal 
digital assistants). Apple. Motorola, and Sony 
have all thrown their hats into the IR-equipped- 
PDA ring. 

And what will all these laptops and PDAs 
talk to? Possibly IR-equipped Hewlett-Packard 
LaserJets, according to HP. Adaptec is also mov- 
ing aggressively in this area, with IR add-ons 
for OEMs and the after-sale market. Any way 
you look at it, it seems certain that IR technol- 
ogy is about to become an important part of the 
portable-computing world. 

—Steven J. Vaughan-Nichols 
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e INTEL Pentium 90Mhz CPU 
• 8 MB RAM e 8 МВ РАМ 

• 540 MB Hard Disk Drive E ey, ا‎ • 540 MB Hard Disk Drive 

* 1.44 MB 3.5” FLoppy Diskette MPOU / 66 system Featuring • 1.44 MB 3.5” FLoppy Diskette 


Drive " ; Drive 
* PCIVGA Card with 1 MB RAM — 8 MEAM OVOM CÛ. PCIVGA Card with 1 MB RAM 
* Double -Speed CD ROM Drive • 540 MB Hard Disk Drive * Double -Speed CD ROM Drive 
* 16-bit Professional Sound Card * 1.44 MB 3.5" FLoppy Diskette • 16-bit Professional Sound Card 
• 2 Low Distortion Speakers Drive * 2 Low Distortion Speakers 
e 15" Non-interlaced SVGA e PCI VGA Card with 1 MB RAM • 15" Non-Interlaced SVGA 
Monitor • Double -Speed CD ROM Drive Monitor 
* Serial Mouse • 16-bit Professional Sound Card * Serial Mouse 
* 101 Keyboard * 2 Low Distortion Speakers * ИЛ Keyboard 
* MS Dos & MS Windows • 15" Non-Interlaced SVGA * MS Dos & MS Windows 
e FREE Gift: CD Titles Package Monitor o FREE Gift: CD Titles Package 


• Serlal Mouse 

• 101 Keyboard 

• MS Dos & MS Windows 

e FREE Gift: CD Titles Package 


еә» TON call Today: 1. 800. 552. 7835 


Note: The Intel Inside logo and Pentium are registered trademarks of Intel Corporation. All other names are properties of their respective owners. 
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here are three types of computer us- 

ers: those who have lost data due to a 
power problem, those who aregoing to, and 
those who haveprotected themselves against 
the inevitable surge, blackoutor brownout 
with the most reliable UPS they can buy: 
Back-UPS by APC. In fact, editors and users 
alike agree that if your system demands 
absolute reliability, you сап depend on АРС 
Back-UPS. 

According to a study by Bell Labs, 
undervoltages represent the overwhelming 
majority of power problems likely to hit 
your computer. The question is not if a 
failure will occur, but when. Whether due to 
construction, wiring, weather, other office 


Tripp Et | In a recent poll by PC 


Magazine's MagNet, 

Best kz] APC was voted the 
| most reliable UPS 

manufacturer by a 3- 
to-1 margin. That’s 
dependability that will 
see you though years of 
unmatched power 
protection. 


equipment, or accidents, power problems 
are as inevitable as death and taxes. That's 
why you need instantaneous battery 
backup power from the Back-UPS to pre- 
vent data loss, hard disk crashes, and hard- 
ware damage. 

If you’re concerned about lightning, 
rest assured that when measured using the 
АМЫЛЕЕЕ 587 Category A test wave, 
Back-UPS are superior to virtually all 
separate surge suppressors. Surge 
performance is even backed 
by a $25,000 Lifetime 

Equipment Protection 
b. Guarantee. 


© 1994, АРС. Back--UPS, PowerChute are trademarks of APC. Other trademarks are the property of their owners, Specs subject to change without notice. 


Back-UPS. prevail 


Attention Resellers, Win $10,000 cash in APC’s Back-UPS 
Workstation Success Story Promo!! Call for an entry form today! 


“All other brands of UPS die regularly in this 
lightning лар environment. My APC won't 

te!” said Paul Sisilli, Systems Analyst, City of 
Port St. Lucie. “With other brands, users don't 
find out until it is too late. The power 
interruptions bere are very bard to live witb. 
The other brands are dying off. Typically they 
last just beyond tbeir warranty period. Му 
Back-UPS is going on three years...no other 
brand is as reliable." 


If you're protecting a network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major OS including NetWare, Windows, 
Windows NT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System7 and more, so your data 
is safe whether the system is attended or not. 
(PowerChute software and interface kits 
sold separately.) 

Andsince data processed on networked 
clients needs protection too, the $139 Back- 
UPS 280 provides an economical solution 
for all your LAN workstations. And if you 
have a new green PC, the 
price is even better at $119 
* for the new Back-UPS 200. 
. Discovering how essen- 
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200 Green PCs, small desktop systems 5119 
280 Desktop systems, LAN nodes, POS $139 
400 Desktop 486, 386 systems, servers $229 
450 Tower 486, 386 systems, servers $279 
600 Heavily configured systems, CAD/ 

CAM workstations $399 
900 Multiple systems, longer runtime $599 

applications 
1250 Muitiple systems, LAN hubs, 

small minis, telecom equipment $799 


E 


Don Truax knows first band about Back-UPS 
reliability: "It ought to be against tbe law to 
buy a computer without an APC Back-UPS 
250. | recently bad a direct lightning bit right 
outside the house...my computer never blinked. 
Each morning I get a surge down the line and 
both APC's bate it - they simultaneously ‘holler 
' clamp' while my ‘Brand T’ quietly sleeps in. 
I've relegated that unit to non-critical 

ilie v.n stuff like my VCR." 
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APC has won more awards for performance 
and reliability than all other UPS vendors 
combined...including five consecutive LAN 
Times Readers Chotce awards... 

" каш — ResderNews 
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tial Back-UPS protection iscan be hard...if 
you wait for the next storm to roll through. 
But discovering how affordable it has be- 
come is easy... 

Call today and find out (the easy way) 
why more than 2,000,000 satisfied users 
bank on Back-UPS from АРС. With more 
awards than all other brands combined, 
field-proven reliability, and a two year war- 

ranty, Back-UPS are power 
dH E protection you can purchase 
GS ME] with confidence. 
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Andrew Wargo, Manager at Baxter Land 
Company, tried two other brands before Back- 
UPS. “One lasted a few days, a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 hours! 1 then bought my Back- 
UPS for less than half of what I bad paid for 
the others. We've purchased three more Back- 
UPS and for the past 14 months they've been 
just bummin' away on the same power line that 
was cating the other brands alive!” 


AWARD-WINNING FEATURES 


Instantaneous backup power beats 
blackouts and brownouts 


Unmatched lightning (tested to UL1449) 
and surge protection for maximum 
hardware safety 


Network-grade line conditioning and EMI/ 
RFI filters prevent glitches 


LAN Interface (on Back-UPS 400 and up) 
provides automatic shutdown to all major 
OS: Windows, NT, Net Ware, LAN Server, 
LAN Manager, LANtastic, Unix, OS/2, 
Vines, AppleShare/System7 and more. 


Site diagnostics automatically spot missing 
ground and reversed polarity, two common 
miswirings which usually require an 
electrician's visit to diagnose. 


Option switches allow you to customize 
transfer voltage and alarm settings. 


Test Switcb for ongoing peace of mind. 


2 year warranty and full safety approvals 
r4 mote 1809001. posu 


$25,000 Lifetime Equipment Protection 


Hot Swappable, User Replaceable Batteries 
reduce service time, costs by allowing safe 

j removal and replacement of exhausted 

Ж batteries, while your system stays running. 
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AMERICAN POWER CONVERSION 


800-800-4APC 


APC EUROPE (+33) 64625900 / ASIA/PACIFIC FAX: (+813) 5295-1989 


L. AMERICA FAX: 401-788-2716 / Compuserve: GO APCSUPPORT 
Internet: tech@apetech. UUCP or uunet!apctechitechs 


Dept. A2 


News & Views 


VIDEO EDITING 


Professional Video Prices Drop 


ove desktop com- 
puters combined with 


new video-editing programs 
are delivering professional vid- 
eo-editing capabilities to the 
PC, Mac, and Power Mac plat- 
forms. These new video-edit- 
ing programs with hardware 
can replace analog editing sys- 
tems that can cost as much as 
$100,000. 

Of particular note is Premiere 

4.0 from Adobe, a profes- 
sional-level program that can 
create and edit video, film, and 
CD-ROM movies. Premiere’s 
Status as either a replacement 
for—or a complement to— 
more expensive video-editing 
packages, such as Avid Tech- 
nology's (Tewksbury, MA) 
turnkey Media Suite Pro and 
Data Translation’s (Marlbor- 
ough, MA) Media 100, will de- 
pend on your production needs, 
budget, and willingness to mix 
and match products and tech- 
nical support from different 
vendors. 

The Windows and Mac ver- 
sions of Premiere 4.0 have 
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Premiere 4.0 for Windows’ support for EDLs, SMPTE time code, 99 video and 99 audio layers, and 
other features make it a contender in the professional world of desktop video production. 
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many new features that will 
appeal to the video profession- 
al. Among these are support for 
SMPTE time code, movie cap- 
ture and creation at the true 
NTSC rate of 29.97 frames per 
second, EDLs (Edit Decision 
Lists), batch digitization of ana- 
log video clips, batch movie 
compilation, support for up to 
99 video and 99 audio tracks, 
and the ability to create custom 
effects and custom filters. 

Premiere's nonlinear video- 
editing tools make the PC and 
Mac more flexible than analog 
video-editing tools, but it can 
take even a Power Mac or a 
Pentium-class machine several 
hours to render a complex spe- 
cial effect in a digital movie 
and then transfer it to video- 
tape. Premiere 4.0 lets you pre- 
view your preliminary video 
construction in real time, but 
not the movie's special effects 
and transitions, which you still 
have to render. 

Premiere 4.0's ability to read 
SMPTE time-code numbers 
lets you create an EDL that you 
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take, along with your source 
videotapes, to a post-produc- 
tion studio. In the studio, the 
movie's various elements are 
combined to create a high-qual- 
ity analog movie that you've 
already designed in Premiere. 
The package's support of the 
major industry EDL formats 
from such companies as CMX, 
Grass Valley, and Sony, com- 
bines the best of analog and 
digital editing. 

Premiere's new capabilities, 
combined with improvements 
to its interface, make the pro- 
gram a formidable competitor 
in the video world, according 
to analysts and video profes- 
sionals. However, some video 
directors will opt for more in- 
tegrated products for the Mac- 
intosh, such as Media Suite Pro 
and Media 100, or Fast Elec- 
tronic's (Redwood City, CA) 
Video Machine for the PC. 

For example, Elizabeth 
Coker, who creates corporate 
training and other videos for 
Fortune 500 companies at the 
Tennessee Industrial Training 
Service, says she likes 
the approach that 
Avid takes with Me- 
dia Suite Pro. Avid 
certifies its products’ 
capture boards, spe- 
cially modified Mi- 
cropolis hard drives, 
sound boards, and 
SCSI-2 controllers to 
ensure the creation 
of high-resolution, 
frame-accurate video- 
tape movies with syn- 
chronized audio and 
CD-quality sound. 
She also likes the fact 
that all her technical- 
support concerns are 
handled by just one 
company and that 
she can upgrade Me- 
dia Suite Pro to Avid’s 
top-level video-com- 
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- Contact Information 


Prices for this hardware/ 
software digital-video 
ДЙ package for creating 

E BM broadcast-quality video on 
А the Mac start at $8995. 
Data Transiation, 

mill (508) 460-1600 ext. 100. 


=] editing system for the Mac 
(а Windows version is 
Е slated for spring) starts 
I at $9995. 
Avid Technology, 
| Bg (800) 949-2843 or 
(508) 460-1600. 


| g Video Machine 

Video Machine for the PC Is 
| fl acomplete desktop video- 
EMI editing suite ($3995); the 
| $6995 Digital Player- 

y Recorder add-on board of- 
= fers simultaneous linear 
E and nonlinéar broadcast- 

gii Quality-video editing. 
nr 


Fast Electronic, 
= (415) 802-0772. 


аагар ағ ^ 
M rre Mac/Power Mac 
“| version costs $795; the 
E Windows version costs 
= 15, $695 thereafter. 
Adobe, | 
__ И (800) 833-6687 or = 
|} (415) 961-4400. vd 
|^ жр, 


x 
posing products. 

Avid says it will release a 
Windows version of Media 
Suite Pro early this year. Pre- 
miere's low price ($495 for the 
forthcoming Windows version; 
$795 for the Mac version) is 
attractive, but the program re- 
quires you to mix and match 
video-capture and audio-com- 
pression boards with high-per- 
formance, high-capacity hard 
drives. 

Several video producers that 
we interviewed said that if you 
can afford it, you should get 
one of the higher-end products, 
such as Media Suite Pro. How- 
ever. if you don't mind mix- 
ing, matching, and verifying 
different hardware and soft- 
ware components, Premiere 4.0 
can deliver professional video 
less expensively. —Jon Pepper 


ә 2,000 Symbols 
* 1,000 Clipart Images 


" 1,000 Corel Photos 
on CD-ROM 
• 100 TrueType Fonts 


" » "Drag and drop" 

drawing 

e Automatic shape 
connectors 

° Direct text and line 
editing 

e Customizable 
workspace 


e DLE 2.0 support 
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CorelFLOW is the fast, easy way to organize E 

and communicate your ideas with flowcharts, ° Application and 


diagram linking 

• Access multiple 
smart Symbol 
Libraries 

* Automatic resizing of 
symbols to fit text 


e Flexible object 
manipulation 


e Built-in spellchecker 
• Network ready 


diagrams, schematics and more! 
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Enter the Core! $2,000,000 World Design Contest and win! (September 
to March) Te receive a faxed copy of the contest rules and an entry ча 
form please call: 1-613-728-0826 ext. 3080, Document #1004. To „СОКЕ 
leave a message please call: 1-613-728-0826 ext. 81609. 1-613-728-3733 
Circle 72 on Inquiry Card. 


News & Views 


ADAPTIVE COMPUTING 


On-Line-Aecess Services © 
Inconsistent for the Blind 


Е ` тоге than a decade, the on-line world has been providing 
megabytes of information to thousands of blind computer 
users. Speech synthesizers, interfaced to personal computers, 
can read ASCII text as it scrolls onto a video monitor. But blind 
users’ easy access to on-line information may be drying up as ma- 
jor providers, such as America Online and Prodigy, require users 
to have GUIs to access their on-line services. 

GUI systems are typically difficult for the blind to operate, 
and few on-line-service providers seem to be aware that vision- 
impaired users may wind up as road kill on the information high- 
way. For example, America Online is currently not user-friend- 
ly for visually impaired consumers who use Windows-based speech 
or braille-output systems, although the company says it is inves- 
tigating remedies for this situation. 

One solution to providing access is to construct GUIs that the 
blind can operate effectively; another is to offer parallel ASCII or 
GUI interfaces so that users can select the one that's best for 
them. Cyberia Communica- 
tions (York. PA, data: (717) 
840-1444; voice: (717) 840- 
0139) has chosen the latter 
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Cyberia provides three different interfaces for 


Whatever 


Happened 07 


The IMS 3250 (see “Маке 
the Right CPU Move,” 
December 1992 BYTE) 

For several years, Interna- 
tional Meta Systems (310) 


route for its on-line service. The | 875-4700) has been working 
company offers subscribers a va- Опа RISC chip that can emu- 
riety of services. When users log late x86 and 680x0 proces. 


sors at competitive speeds. 
The company says the de- 
lays are partly due to a need 
to improve the chip's 

speech- "processing capabili- 
ties. The 3250 will target ће 
hand-held market and sell for 
about $80 in volurne when it 
ships, which is slated for the 
middle of this year. 


into Cyberia, for example, they 
can choose from three interfaces: 
normal emulation, graphical RIP 
(Remote Image Protocol) emu- 
lation, and Easy Access for the 
Blind emulation. When a user 
chooses the third interface, all 
graphics are stripped, and the 
menus are presented in a format 
that's easily readable by various 
screen-reading devices. 

Other on-line services, such as BIX, CompuServe, Delphi, 
and GEnie, offer text interfaces that are suitable for the blind 
community. Vision-impaired users want to ensure that the ASCII 
option is kept open. "The trend toward the 
GUI is a disturbing development, because 
reliable access to these interfaces just isn't 
here yet.” says Brian Charison, senior com- 
| puter instructor of adaptive equipment at 
| the Carroll Center for the Blind (Newton, 
MA). “The blind are not against the devel- 
opment of the graphical user interface, but 
we are firmly against the development of 
any interface that doesn't work with speech, 
braille, or screen-magnification systems," 
he adds. The point is to produce a GUI that 
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^B (РЕ E a are pa dox ar new 
E: breed of smart-indexing tools that can auto- 


- ments without human intervention. Automatic- 
. abstracting technologies address problems - 
thate even complex Boolean searches can’t. 
On-line publishers of information are evalu- 
ating smart-indexing tools from companies — 
- such as Iconovex (Bloomington, MN, (612) 
7943-0292) and InText Systems (Folsom, CA, 
| (415) 391-5290) so that content subscribers 


won't waste time needlessly downloading large 


Us documents. “A tot of times, full-text indexes 
`“ provide a lot more information than people 
сап use," says Tom Mandt, director of ad- 
= vanced development at IV] Publishing (Min- 
- neapolis, MN}, a digital publisher that’s ex- 
- panding its on-line presence. “The ability of 
| these tools to look at a lot of Information and 
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Кой KI intriguing," he adds. _ 


- matically summarize and condense huge docu- 


users to access its services, including ones for 
blind users and users of communications 
programs that support RIP. 


| Indexing Gets Smart 


lconovex, which already sells a series of 
programs, called Indexicon ($149), that ао. 


`. matically generate back-of-the-book-style in- — 
. .. dexes for popular Windows and Mac word - 
- processors, has developed a toolkit for C and | 
С++ programmers, called Syntactica. Avail- 
` able now for Windows, and soon for Unix and 
`` the Mac, Syntactica can generate an indicative 


abstract (i.e., a summary of the full text] by 
analysis. In addition to creating traditional 


back-of-the-book indexes, the toolkit сап cre. — 


ate concept indexes, in which a document's - 
key ideas are provided both а апа 


` by page number. - 
Another intriguing development. comes from | 


InText Systems. The company is currently de- 


veloping a уриа айына Mt for on-line E 


س ye‏ سے == 


А publishers to use In бас аы о 


z search criterion. — 


can work for both the sighted and the blind 


alike. 


that let users launch searches through Word | 
` Wide Web documents. The agents create ab- — 
` stracts of documents that mest a specific. He 


— Another company using smartindexing. - 
_ technologies: to summarize text is Oracle hera 


| ` wood Shores, CA, (415) 506-7000], which 

© says It will integrate its ConText linguistic- _ 
—. analysis and content-extraction software into — 
using a combination of semantic and syntactic 


its Documents workgroup software for manag: - 


i ing unstructured text data, — | 
` “The whole idea of the intelligent document н 
` is gaining acceptance,” says Cari Frappaolo, 
. executive vice president at Delphi Consulting - 
. [Boston, MAJ, a consultancy specializing in 
__ electronic-document management. “Smart — 
= indexing tools are the next з. ME hiis 
DERI “DA 1 


iie area.” Р 


—Joseph J. Lazzaro 
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JetDirect ЕХ Extemal 
print servers support 
any parallel-based 
printer, JetDirect 
cards support 
HP LaserJet. 

HP DeskJet and 
HP DesignJet 
printers with 
VO slots 


NOS compat bility: 
Novell NetWare; ВМ 
LAN Server; Microsoft 
LAN Manager, Apple 

EtheiTalk, Apple 
LocalTalk": W ndows 
NT, Windcws 
for Workgroups; 
UNIX HP-UX, 50705, 
Solaris, IBM Aix, SCO 
UNIX, Ipd** 


Жаы Mat cn ын ل ا‎ ыс lc 


Network 
compatibility. 
Ethemet 108ase-T, 
10Base2; Token Ring 
(4/16 Mbps]; Apple 
LocalTalk* 


Multiple protocols 
with automatic 
Switching 


Software 
management 
utilities such as 
HP JatAdmin and 
HP JetPrint!! tor 
NetWare and UNIX 
for easy printer 
installation, 
remota Starus 
and management 


Supports SNMP-based 
network management 
software 


Flash memory for 
a pasy upgrades” 


Nothing Supports Your Printers Better Than HP JetDirect Print Servers. 


Now you can easily connect the printers in your company. Not to mention network printing. So give us a call at 
and manage the printers in virLually any LAN environment. 1-800-533-1333, Ext. 8464." You'll soon 


your network environment. And thanks to the software utilities we've — that in 3 xr e E E 

If you've been looking high and low fora 121964, installation is quick and manage- Бирден ie ile phat, Stacks UP 
way Togar Gl yar pedites en ment of your printers is easy. Plus, you'll ' р ; 

the network, rest your enjoy vastly improved Another smart networking product from HP 
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JetDirect cards 


o <a inter performance. 
eyes here for a moment, «а س‎ р 
Because the HP JetDirect /0 slots Of course, you'd expect 


connects any Packard, the leader in 
parallel-based 
printar 


familv of print servers has 
a solution that works with & 


_NEC NEWSCOPE 


NEC VERSA" NOTEBOOKS: _ 
THREE SERIES MEET ALL NEEDS 


otebook computers have be- 

come a must for professionals 

on the go. They now account 
for a quarter of all PC sales. NEC offers 
three series of high-quality Versa note- 
books that feature unmatched flexibil- 
ity for upgrades and expansion. 

Our top-end Versa M Series is de- 
signed for mobile professionals. It 
combines powerful computing with 
multimedia capabilities. High-speed 
processing power is provided by DX4 


Cac for Human Potential 


75MHz or 100MHz CPUs, We offer 
twelve models with 8MB RAM and up 
to 810MB of disk storage. Color dis- 
play options include a 9.5-inch TFT 
screen with 16 million colors or 800 x 
600 resolution. For effective presenta- 
tions, the Versa M offers 16-bit stereo 
sound, built-in mike and high-fidelity 
speakers. 

Our Versa V Series offers outstand- 
ing notebook performance and TFT 
color screens at an affordable price. 


We have four models with DX2 50MHz 
CPUs, 4MB system memory and up to 
340MB of disk storage. The Versa V 
Series features DoubleTime™ technol- 
ogy with a second battery for 6 to 10 
hours of on-the-road computing. 

Back at the office, the Versa V becomes 
a full-featured desktop PC with our 
Docking Station!" П. 

The Versa S Series is designed es- 
pecially for those who need to travel 
light. Our high-end, 9.5-inch TFT color 
model with 260MB hard disk weighs 
only 2.3kg. It measures 276(W) x 212(D) 
x 42(H)mm. Five models are available 
with SX 33MHz or DX2 50MHz CPUs, 
and 4MB RAM. 


All trademarks are property of their respective holders. 


Updates on the scope and depth of NEC technologies 


PROMOTING 
SDH NETWORKS 
WORLDWIDE 


etwork providers around the 

world are rapidly introduc- 

ing digital networks based on 
the Synchronous Digital Hierarchy. 
NEC offers a comprehensive line of 

SDH fiber optic transmission systems 

` and microwave radio systems. We are 
working with network providers in 
many countries to plan and implement 
optimum SDH networks. 

NEC has started delivery of 155- 
Mbps SDH microwave radio equip- 
ment for the Novosibirsk-Khabarovsk 
link spanning 4,500km in Russia. The 
link is part of the grand Europe-to-Far 
East network connecting Copenhagen, 
St. Petersburg, Moscow and Khaba- 
rovsk. NEC SDH microwave systems 
will also be used in trunk routes 
extending 2,000km in Sweden. 

Recent orders for our SDH fiber op- 
tic transmission systems (FOTS) have 
come from network providers in Brazil 
and Mexico, and the national railway 
of China. Our FOTS will be a nerve 
center in a trunk line of the projected 
2,500km railway between Beijing, 
China and Kowloon, Hong Kong. 

In the US, a leading long-distance 
carrier has chosen our 2.4Gbps 
SONET FOTS to connect major Ameri- 
can cities. NEC will also supply FOTS 
and advanced network management 
systems to a regional Bell company. 


P7 OFFERS 
40 HOURS OF 
SIANDBY TIME 


ur new P7 cellular phone is 

optimized for business users 

who demand a whole day's 
service and don't want to carry spare 
batteries around. 

The P7 offers 40 hours of standby 
and 135 minutes of talk time with a 
standard battery. It gives users an ex- 
tra margin of security and eliminates 
power problems around the clock. 

The P7 offers all the essential func- 
tions of a high-end cellular phone. It 
fits snugly in your palm and weighs 
only 250g. It's easy to use. It has a 40- 


character, 4-line LCD screen. Both the 
display and key pads are illuminated 
for nighttime use. 

Speech is loud and clear. 
The P7 has a microphone which 
filters out peripheral — 
noise and a concave 
earpiece that lets you 
hear the caller, not 
the passing traffic. 

А retractable, flexible 
antenna ensures ex- 
cellent reception. 

You can easily || Lon al | 
convert the P7 toa | | Gra) (en) (mex) (Fen) | 
car phone with op- IQ» 2G 
tional car kits. They ORO 
include a cigarette- 
lighter adapter, 

a hands-free kit and 
a 3W booster. 
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SMART, COST-EFFECTIVE PABX 


he NEAX7400 ICS* series is a 
| new generation of PABX sys- 
tems for voice and data. It 
features a unique architecture — distrib- 
uted access to a cluster of telephones. 
ENS Conventional PABX 
R systems make direct 
z j| access to each telephone 


| | they serve. This requires 
ü 


as many connecting 
*Names/specs vary in Brazil and the USA. 


cables as telephone sets. 
NEC's new system uses 
only two pair cables. 
They carry 2Mbps of mul- 
tiplexed data for connec- 
tion with a Distributed 


Access Unit. The DAU provides infor- 
mation for up to 30 telephones. 

Distributed access greatly reduces 
cabling costs and duct-space require- 
ments. Users can add or move tele- 
phones with unprecedented ease. 
The DAU system offers an efficient 
response to the needs of work groups 
by connecting clusters of analog or 
digital telephones. 

Our new PABX systems come in a 
variety of modular, upgradeable mod- 
els supporting up to 23,552 ports. 

АП offer over 500 service features, in- 
cluding integration with computers 
and access to ISDN. 


NIEC 


INTERNET COMMERCE 


The Next On-Line Wave 


on services are re- 
sponding to users’ enor- 
mous demand for Internet ac- 
cessibility by incorporating 
Internet access and tools as fast 
as their engineers can bring the 
connections on-line. As a re- 
sult, Delphi ((617) 491-3393) 
has proclaimed a new identi- 
ty: Delphi Internet Services. 
America Online ((703) 448- 
8700) recently announced it 
has become the most popular 
Internet service provider. And, 
by the time you read this arti- 
cle, CompuServe ((614) 457- 
8600) should be letting its com- 
mercial customers connect to 
the Internet via its Frame-Net 
frame-relay service. 

But in addition to heightened 
interest in Internet access, In- 
ternet users also want to access 
on-line services, these compa- 
nies say. CompuServe, for ex- 
ample, which already offers 
E-mail, access to Usenet news- 
groups, FTP, and, by early next 
year, full Telenet services, also 
has a home page on the WWW 
(World Wide Web) (see HTTP: 
//www.compuserve.com) toin- 
form Internet users about its 
services. The company says it 
will sell WWW services to other 
companies early this year. 

CompuServe won't disclose 
what its precise plans are, but 
the company may possibly be 
working on a combined inter- 
face to both CompuServe In- 
formation Services and the In- 
ternet. Such a front end would 
combine a Mosaic-like WWW 
viewer with the functionality 
of its CIM (CompuServe In- 
formation Manager) family of 
front ends. 

AOL also plans to install a 
WWW server that will let In- 
ternet users access portions of 
AOL for free as well as down- 
load AOL software and mem- 
bership kits. Because the new- 
est version of AOL's end-user 
software lets you use its Win- 
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dows and Mac front ends with 
Telenet connections to access 
AOL, this approach may prove 
quite successful. 

Delphi is being the most coy 
about disclosing its plans for 
the future. At press time, Del- 
phi, which was the first major 
on-line service to offer a wide 
variety of Internet services, 
would only admit that 
1995 will see a multi- 
media Delphi inter- 
face that will provide 
users with full access 
to all Internet tools, in- 
cluding the WWW. 

Prodigy ((914) 448- 
8000) and GEnie 
((301) 340-4000) lag 
behind the others in 
the Internet feature 
race. Prodigy only re- | 
cently added Usenet 
newsgroups to its array of 
wares. GEnie will offer a full 
plate of Internet services by the 
beginning of this year, includ- 
ing FTP, Gopher, WAIS (Wide 
Area Information Service), and 
outbound Telenet. 

Prodigy, however, after be- 
ing the least Internet-friend- 
ly on-line service for years, is 
coming on strong. In Novem- 
ber it launched AstraNet, an 
independent on-line service 
based around WWW servers. 
AstraNet, which is located at 
www.astranet.com, will in- 
clude information provided by 
the current Prodigy team and 
other companies. Prodigy says 
it will release its own WWW 
browser this year. 

As the on-line traffic in- 
creases, engineers working at 
on-line services may find their 
systems stretched to capacity. 
In times of failure, users who 
have соте to rely on these ser- 
vices for their business will be- 
come impatient, much as they 
did when CompuServe experi- 
enced difficulty with its E-mail 
last November. — —8S. J. V.-N. 
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_ ing aggregate objects is as simple as manipulating data obje 
: move the cursor to an aggregate object (that contains, say, 400 other ob- - | 
` jects) and issue Gamelon's equivalent of a delete() n MR 
_ entire aggregate object—members and all—is gone. 


| peor ees ste qaas евчин оное 
you need to hook your program into the DLL (where Gamelon lives), зо o 
. adding Gamelon to your program is really just a matter of placing the prop- 
Ў er files into your project. Currently, Gamelon pies race forc and d 


к them to create. - 


thing keeping Ror being an object-oriented DBMS is the lack of a 
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tainer that holds simple objects and/or other aggregate objects. — 


` Gamelon's equivalent of a file i E & curior a Kind EAE Dol 


er that keeps track of the object in the file that your program is currently 


accessing, Unlike a simple file pointer, a cursor can point at an aggregate - 
object as easily as it can point at a data object. Consequently, m 1 julat- 
ex Ifyou 


“The NT version of the Gamelon library ($495] arrives as a collection of 
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DENNIS BARKER 


A s we approach our twentieth year of publishing 
BYTE, we'll be looking back at highlights from 
two decades of covering the PC revolution. 


Years Ago 
in BYTE 


Second annual BYTE Awards. 
Things we thought excellent 
from ‘89 included the 486, for 
which we made the daring pre- 
diction: “we see great poten- 
tial”; Apple’s 32-bit Quick- 
Draw; Xircom's Pocket 
Ethernet Adapter: Wingz; OSF 
Motif; the Texas Instruments 
Graphics Architecture; Phar 
Lap's Virtual Control Program 
Interface; and Electronic Arts' 
Studio/l paint program. Only 
one computer made the best- 
of-the-year list: the Mac IIci 
— "the biggest jump in pro- 
cessing performance for a Mac 
since the Mac П was an- 
nounced.” 


Strange Little ite Beastie of the Month 
The Portable Mainframe 
from Opus Systems: : a 
$14,000 386SX-based | 
lunchbox with a Motorola + 
88000 card slotted in. The 
| 88K zoomed E 0 


| throttled. Good for running 
he bigs spreadsheets, but not. 
forc conducting 
8 exp riments in 
iil fluit dynamics. 
AIL, in your hotel 
^ room. 


n Ы 


The Next Cube had been ап- 
nounced more than a year be- 
fore, but it wasn't until mid-' 89 
that we actually could get a pro- 
duction machine for testing, and 


then a few more months to get a 
less buggy operating system. As 
à concept, we liked Mr. Jobs's 
onyx box, especially the soft- 
ware and development tools, 
"but the cube doesn't make it 
as a multiuser 
Unix system." 
Man, are we 
glad we didn't 
call it "insane- 
ly great." 


Microsoft and IBM, hoping to 
make everything perfectly 
clear, called a press conference 
to define their operating sys- 
tem intentions. Windows 
would be tailored for PCs with 
less than 2 MB of RAM, said 
IBM's Jim Cannavino. OS/2 
1.2 would be for 3-MB ma- 
chines, said Microsoft's Bill 
Gates, and OS/2 2.0 would be 
for luxury systems. According 
to Cannavino, Windows would 
never be a server platform, and 
it would never have the fancy 
features of OS/2, like multi- 
threading, distributed process- 
ing, and long filenames. 


You can tell now that the pre- 
ceding year had been the Year 
of the Mac Debut. This issue 
was full of Mac-related arti- 
cles, including features on Mi- 
crosoft Mac BASIC version 2 
and “The Visual Mind and the 
Macintosh," which extolled 
MacPaint as a tool for visual 
thinking. 


From the UK Ze 


Dick Pountain reported on 
the Amstrad CPC 464. Am- 
strad targeted its new Z80A- 
based system for use in the 
home, where most comput- 
ers were used for "playing 
games or learning program- 
ming." The CPC 464, with 
its 80-column screen, 
"neat" operating system 
from Locomotive, and sup- 
port for CP/M and DOS, ap- 
peared to be a business 
and a pleasure machine. 
With a color monitor, it sold 
for £375 — a deal, consid- 
ering color monitors sold 
then for about £300. 


We interviewed Steve Wozni- 
ak. The Woz spoke candidly 
about mistakes Apple had 
made with the Apple III. “We 
made it very difficult for any- 
one to get access to the insides 
of the machine. . . . We closed 
that machine up to where 
somebody could 
have a very dif- 
ficult time find- 
B ing out how to 
A’ add their own 
ШЕ ЏО drivers... 
We made it very difficult for 
outside developers instead of 
providing all the information 
as we did with the Apple IT.” 
Some folks are still using Ap- 
ple 115. When was the last time 
you saw someone using an Ap- 
ple III? 


Our West Coast bureau re- 
ported from Unix Systems 
Expo, in L.A., that Unix was 
starting to appear on PCs. 
Amidst all the minicomputer 
products, Xenix was running 
on IBM PCs, Tandy Model 
16Bs, and Apple Lisas. Our re- 
porter lamented the preferen- 
tial treatment given attendees 
of a men's fashion show go- 
ing on at the same timc. The 
fashion people got free park- 
ing at the convention center 


Blasts from the Past 


and free passes to the Unix 
show. The Unix crowd didn’t. 


Domesticated computers. 
Along with Steve Ciarcia's in- 
structions on building a home- 
control console, we explained 
how you could use a micro- 
computer to manipulate the 
lighting in your house, run the 
furnace, dial the phone. and 
sustain marital bliss (No, wait 
— sustain marital bliss is in an 
upcoming issue). 


s of thes writing, the state 
of the art in personal computing 
is such that the user is king. It is 
possible to enter a computer 
store and witness the operation 


of a typical modern system, try it 
nut, then purchase one just like it 
to take home.” 
— (ай Helmers editorial, “The 
Era of Off-the-Shelf Personal 
Computers Has Arrived" 


Time was more expensive then. 
Mountain Hardware advertised 
its Apple Clock, for the _ | 
Apple IL It kept time in 
l-ms increments and | 
came with software for ' 
calendar and clock rou- 
tines. But the board cost $199, 
and it took up a whole slot. 


Programming quickies includ- 
ed listings for a checkbook bal- 
ancer written in Pascal and a 
program in CBASIC that 
would give you the French 
equivalent of an English word 
and vice versa. 
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INTRODUCING THE WORLD’S FASTEST MID-RANGE WORKSTATIONS. 


Why mince words? The work- 
stations in our new 64-bit 
AlphaStation™ family blow right by 
32-bit machines. These three pow- 
erhouses start at 166 MHz and go 
up from there. That's more than 
enough juice for serious number- 
crunching apps, sizzling 2-D and 
3-D graphics, MCAD, ECAD, 
mapping, you name it. All of which 
makes them the best price/perfor- 


mance bargains on the market. 


THE ALPHASTATION FAMILY. 


Of course, each AlphaStation also 
runs UNIX? Windows NT" and 
OpenVMS" operating systems, and 
gives you the openness of the new 
industry-standard PCI bus. 

And if you like reliability and 


AvpuaStanios AlpsaStation AupsaS TATION 
200 4/166 200 4/231 490 4/233 
Eson Desktop Desktop Mini-tower 
Сир Sree 166MHz 233MHz 23MH? 
SPECT? 107.7 [87.7 157.7 
SPECI91 134.8 183.9 [839 
Ingen 1 11.93 15.04 1514 
1/0 51017 2 PCI/ISA 2 PCHISA 2 PCI 
1 15А { ISA 3[$А.1РС1Л%А 

Ми 1/0 132МВ/ѕес 132MB/sec 132MB/see 
Mar Memoer 192MB 192MB 192MB 
Max Int. 
SroRA41 3.15GB 3.15СВ RAG 
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low running costs, 


EN VY 


you'll appreciate their T€ ut 
3-year warranty. 

As for value, check the specs. 
They speak volumes. You'll see 
these aren't just the world's fastest 
mid-range workstations. 

They're also within yr prc rnge. 

Call your Digital Business 


Partner or 1-800-DIGITAL. 
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View project status quickly 

and easily to anticipale and avold 

costly project delays. State-of-the-arl graphics 
and reporting capabilities 
make your data easier 
to understand. 


Serious project managers need software that's as serious about the job 
as they are. And that software is CA-SuperProject* 

Powerful yet flexible, SuperProject is sophisticated enough to reflect 
your work environment and is incredibly easy to use. 

Model your projects realistically with effort-driven tasks, date con- 
straints, large capacities, to-the-minute scheduling, flexible progress 
tracking, auto actuals, re-scheduled remaining effort and strong multi- 
project management. 

Manage resources and costs efficiently with multiple calendars, 
availability and rate tables, efficiency factors, shifts, overtime, 


OMPUTER 
SOCIATES 


Softwa ior by desi 
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lf PERT Charts, WBS Structures And 
Comparative S-Curves Get You All Excited, 
This Will Really Spin Your Hard Drive. 


Track and manage the 
production, Inventory and use 
ol materials in addition to the 
management of labor aquipment 
and other resources. 


СА Сере чефес? - САТТЕ РЕ AT Char] 


Change project views 
to sea WBS or PERT 
charts showing 
dependency links, 
milestones and sialus. 
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materials management, advanced leveling, rate overrides, fixed and 

overhead costs, cost accounts and cost/schedule reporting. 
Understand, report and present your projects effectively using four 

unique outlines with integrated Gantt and histogram charts, crosstabs, 
PERT and WBS charts, S-Curve and other cost charts, full customiza- 
tion with unlimited saved layouts and 90 user-defined fields and formu- 
las, all in an intuitive WYSIWYG environment. 

Call 1-800-225-5224, Dept 62500, For More Information. 


CA-SuperProject for the serious power user. You'll wonder how you ever 
managed without it. 


New GA-SuperProject 3.0 


UNIX Windows 05/2 


Computer Associates Intemational, Inc., One Computer Associates Plaza, Islandia, NY 1783-7000 
All product names referenced herein are trademarks of thelr respective companies. 


moarden 


Su Creating Life 


Machine 


The Emerging Science: 


ОШО in a Computer 


SE eis ANDREW SINGLETON 


A rtificial life (AL) burst on the scene as a science, a technology, a philos- 
ophy, and a group of personalities during the first AL conference in 1987. 
Now, with Claus Emmeche's book The Garden in the Machine, we have a con- 
cise guide to all the various threads, tied together with Emmeche's own philo- 
sophical analysis. 

AL researchers explore "the biology of the possible." They believe that we can 
use computers to explore the world not of BL (biological life) but of many pos- 
sible alternative life-forms. They define life not by its material substance but by 
its organization, which can include the patterns of information in a computcr. The 
researchers believe life in all its forms has mechanisms for processing energy and 
information that emerge from some fundamental order in the universe, a new nat- 
ural law that shapes those forms out of chaos. 

If life can have alternate forms, what is life? With that question, we plunge into 
the zoology of AL, including its history, its technologies. and its personalities, all 
in only 166 pages. We learn about exobiology, biochips, artificial chemistry, 
genetic algorithms, animats, cellular automata, computational ecology and ther- 
modynamics, the edge of chaos, and the riddle of morphogenesis. 

The history lesson begins with Aristotle, who proposed “psyche,” the force that 
gives animals independent motivations, and continues through John von Neumann. 
who drew up a detailed plan for a "self-reproducing automaton." Emmeche in- 
troduces biologists such as Louis-Jean-Marie Daubenton, C. Н. Waddington, 
and Jay Gould. We meet Tom Ray, creator of evolving AL creatures, and Christo- 
pher G. Langton, the organizational father of AL, author of the "seven com- 
mandments" of AL, and originator of the "edge of chaos" theory of computation. 

We see the influence of Stephen Wolfram, who explored the space of cellular 
automata, and Edward Fredkin, who believes the universe is a cellular automa- 
ton. We get a quick explanation of the evidence behind Stuart Kauffman's claim 
to have found mathematical principles for the organization of life, and an even 
quicker review of John H. Holland's genetic algorithms. 

This book does not require a knowledge of computer science. The description 
of cellular automata and the game of Life recounts how John Conway’s first ex- 
periments involved moving dishes around on his floor tiles. To his infinite cred- 
it, Emmeche does not oversimplify the science or the philosophy that he is de- 
scribing, and his paraphrase of technical points is accurate. 

Emmeche writes that AL research is a shadow world that exists mostly in 
theories. They won't bring forth a slimy snail or a nightingale. As a biologist, 
Emmeche has come to terms with the capabilities and limitations of AL in rela- 
tion to his chosen field. But he stops short of exploring the larger cultural and eth- 
ical implications of AL. 

AL imitating BL relies on bottom-up evolution. BL starts with relatively sim- 
ple organisms and builds more complex behavior through evolution and emer- 
gence. This principle, applied to the creation of AI, is the 
motivation for genetic pro- 
| gramming. Starting 
TEN with thousands of 

~ : 

simple, randomly 
generated рго- 
grams. genetic pro- 
grammers attempt to 
cull out the ones with 
useful behavior. They 
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Books & CD-ROMs 


BANDITS INCOMING 


WARPLANES: MODERN FIGHTING AIRCRAFT 
(Maris Multimedia, Ltd., London, U.K.,) $69.95 


Ac “the ultimate encyclopedia of mili- 


tary aircraft and aviation" for the 
1976-1994 period, this CD-ROM doesn't 
quite live up to its billing. For those in love 
with planes, however, it's a good start. The 
disc has aircraft and weapons data, a history 
section, a three-plane flight simulator, and 
coverage of many conflicts. 

Planes are the heart of this CD—530 air- 
craft from around the world, most with pho- 
tos and about 20 percent with video clips. 
There is reasonably complete information on 
each plane's history and specifications, but 
the photos (a maximum of two per plane) are 
disappointing. Often, you can't tell what the 
plane really looks like. There are no photos for 
several far-from-secret aircraft, such as the 
F-16XL. It appears the publisher assembled 
these pictures hurriedly, without much at- 
tempt to select good images. 

The video clips. displayed in a 2- by 3- 
inch window on a 14-inch monitor, show 
mostly takeoffs. Image quality is fair. Overall, 
the video adds little value. 

The flight simulator lets you “pilot” a 
Russian SU-27 fighter, a C-130 Hercules 
transport, and an А-10 Warthog ground at- 
tack plane. It’s poorly documented, and some 
controls seem backward—left-arrow key to 
bank right, and vice versa. 

The conflicts section 
cross-references planes, 


ivy airfields, and so on for the 

AES : Ane a 
— oe cold war in Europe, the 
Sa ae Arab-Israeli conflict, and 


the Gulf War (U.S. Navy 
and joint RAF/coalition operations). Its history 
feature shows a shadowy map; when you click 
an on-screen button, event captions appear 
in chronological order, with lines to show 
where they occurred. When the screen gets 
full, it clears and moves to the next time pe- 
riod. It's not very interesting or informative. 

Ali in all, this disc tries to cover too much 
ground. Limited to plane facts, with better 
photos, would have made this à treasure trove 
for the aircraft enthusiast. As it is, it's a rea- 
sonably in-depth reference on many planes 
and weapons. — Russell Kay 
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NAFTA Is 1,100 Pages Long. Books & CD-ROMs 
Indexicon Created An 
Index For It In 10 Minutes. apply a genetic algorithm to select the best candidates, modify 


them with mutation and crossover (or mating), and create a new 
population of candidates. A refined version of this process might 
build up software with powerful capabilities. At the very least, we 
know that a similar mechanism can yield surprising results in 
the realm of BL. 

Where philosophers blaze a trail, engineers follow with paving 
equipment, and nobody has heavier machinery than John R. 
Koza. His book Genetic Programming weighs in at 800 pages and 
contains data from hundreds of experiments. Each experiment 
required runs from several hours to several days on an aging 
Lisp machine and includes its own statistical charts. 

The book contains an introduction to genetic algorithms and a 
thorough explanation of the mechanism for applying a genetic al- 
gorithm to generate S-expressions or Lisp expressions. The ap- 
pendix contains the complete listing in Lisp code of a simple 
genetic-programming system and several other tools. The refer- 
ence material is complete enough to teach you how to do genet- 
ic programming and reproduce many of the experiments. 

Koza is a pioneer in the field of genetic programming, and he 
has faced a number of skeptics. The idea of randomly combining 
computer routines does sound crazy to anyone who has faced 
the difficulty of debugging even a carefully constructed routine. 
His book includes a sometimes plodding attempt to justify genetic 
programming as a systematic and widely applicable method. 

The book starts with two claims. One, that many problems 
can be cast “as requiring the discovery of a program that pro- 
duces some desired output when presented with particular in- 
puts,” or program induction. Two, that genetic programming is an 
effective way to do program induction. The book then presents a 
Indexing used to be a long, difficult procedure. Not anymore. wide variety of problems and demonstrates how to set them up as 
program-induction problems. In finding and setting up these 
problems, Koza shows real ingenuity. 


the first to understand the structures of the English language. He solves classic control pr oblems, such as cart balancing, 
and introduces diversions like the optimal feeding strategy for a 


Introducing Indexicon—the first automatic indexing program, 


At the click of the mouse, Indexicon reads through a 


THE GARDEN IN THE MACHINE КЕН 020152 
document, locates key terms and phrases, and generates a Claus Emmeche 0-201-52571-2 
Princeton University Press $36.75 
back-of-the-book style at a rate of up to 50 pages per minute! ISBN 0-691-03330-7 
If d f ily ind ia ou шаги; : зин, 
* | n n ti indexing, е. Ж B 
you're spending any amount of time manually in ng | GENETIC PROGRAMMING MACHINE | ON, A ING 
Indexicon can pay for itself the first time you use it! | John R. Koza David E. Goldberg 
pay y Mr | Addison-Wesley 
Only $149.99. Call 1-800-943-0292 to order. (ree ai esas age 
If not completely satisfied after 30 days, return for a full GENETIC PROGRAMMING 2 
| М — P John R. Кога | г cae uam um 
| ! | MIT Press - NTERNATIONAL 
refund!) Plus, act now and get LexEDIT FREE! (A $50 value!) MELODIE. FichardK. Belew and Lashon B. 
With LexEDIT you can tailor specific lexi- $45 нери ын 
| a РҮҮ -55860-2 
| AOVANCES IN CENETIC PROCRAMMINC RU 
cons before you run the Indexicon program, Kenneth L. Kinnear ut $44.95 
for perfect indexes everytime! Available for нс ا‎ Cee отав INTERNATIONAL 
Windows versions of MS Word 2.0, 6.0 and above, 5% Uu Stephanie Forrest 
| "IT Morgan Kaufmann — 
; Word Perfect 6.0 and above. Call for other platforms. sled а Lir 6 Eo i 
Coming soon! Indexicon for the Macintosh. Charles Taylor, 
To index NAFTA, we used Indexicon for WP/WIN on a 486/66 MHz J. Doyne Farmer, - 
i and Steen Rasmussen 
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Remote Control Software. 
Rated *1. Over and Over 


and Over... 
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STORAGE & COMMUNICATIONS 


1201 19th Place • Vero Beach, FL 32960 U.S.A. 
Phone (407) 770-4777 * Fax (407) 770-4779 


The 45-page review for Software Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called ReachOut Remote Control simply "the best 
program in the...evaluation." It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest's June '94 issue, National Software Testing Laboratories wrote: 


NSTL recommends ReachOut Remote Control for its excellence in 
almost every category. No other program malches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the testers' general usability evaluation. 


The recommendation confirms the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications 
as Byte, LAN Magazine, PC User, Network Computing, Government 
Computer News and InfoWorld. 


But why not judge for yourself? We will be happy to send you 
more information on the NSTL report. Better yet, take advantage of 
our 60-day money-back guarantee and order your copy of ReachOut 


уу 4 Стр THE MOST COMPREHENSIVE REVIEW 
арай OF REMOTE CONTROL SOFTWARE 


t 
for your eats SOFTWARE OVERALL PROGRAM 
dealer location. DIGEST RATING EVALUATION 


Before you know kk kk 8.5 
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Close-Up 
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If Your Software 
Is Good, 

It's Good Enough 
To Steal. 


Call 800-841-1316 to find 
out how this device protects 
your software and your profits. 
e No Programming 

e Nothing New To Learn 

e Stand-alone and Network Protection 


le 
SOFTWARE | ^5... 
SECURITY <, _ 
6 Thorndal Circle, Darien, CT 06820-5421 (203) 656-3000 


Software Security International Ltd. 
+44-(0)1784-430-060 


PEABODY, HERE... 
WITH THE 
FAX-ON-DEMAND gs. 
SYSTEM THAT 
WON'T SET YOU 
“Way BACK" 


As a recognized authority in the fields of technology 
and history, it is no surprise that COPIA has asked me 
to say a few words about their FaxFacts product. 
After all, we are both best of breed. 


I Retrieve Info via fox/voice m Fox Broadcast/Fox Mailbox 
= Expandable to meet your needs — 8 Fox from any Windows program 
m U.S, Patent holder for same m IVR provides realtime queries 
call fax delivery т Credit Card charge per fax 
o TRY THIS DEMO: 
acts 708/924-3030 
DOC. NO. 889812 


у Copia m 
international Ltd. 
Wheaton, Illinois 60187 кй лай 
800/689-8898 S.M ART Developer 
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lizard. Through this all, it is apparent that genetic programming 
can solve only simplified problems. In an attempt to solve more 
difficult and more realistic problems, Koza introduces the idea of 
Automatically Defined Functions. or ADFs. These are evolved 
subroutines, which add a more complex, hierarchical structure to 
the evolved programs. ADFs are the subject of a second weighty 
tome entitled Genetic Programming 2. 

It explores the application of ADFs in chapters such as “The 
Bumblebee Problem" and “Prediction of Omega Loops in Pro- 
teins.” It examines how ADFs perform as problems get harder. It 
shows how you can force ADFs to take on specialized functions 
and exploit this specialization. It looks at ADFs with fixed ar- 
guments, with no arguments, and with an evolved number of ar- 
guments. The book demonstrates that ADFs bring more diffi- 
cult problems within reach, although it leaves open the question 
of how genetic programming can be scaled up to produce, for 
instance, a machine-vision system. 

For all their depth, Koza's books are extremely narrow. They 
present only one particular mechanism for doing genetic pro- 
gramming. A few of Koza's conclusions, like the one that muta- 
tion is not useful, are wrong. А more expansive view of genetic 
programming comes from Kenneth L. Kinnear's Advances in 
Genetic Programming. This anthology of papers from 22 con- 
tributors shows off the exuberance of thc new field. 

Advances in Genetic Programming contains useful work on 
theory, representations, and applications. Kinnear compares 
ADFs to other methods for building hierarchy. Eric Teller shows 
how genetic programming can evolve the use of memory, or 
"mental models." Frederick Gruau demonstrates how genetic 
programming can be applied to generate embryos that expand 
into neural networks. Peter Nordin applies a genetic algorithm to 
generate superfast machine-language programs rather than Lisp. 
The book also contains examples of truly practical genetic-pro- 
gramming applications. Brij Masand used genetic programming 
to optimize text classification, and Howard Oakley used it to 
produce a useful stack filter for measuring blood flow. Several au- 
thors present approaches to image recognition. 

Even if you never have the patience to read academic confer- 
ence proceedings, you should read Artificial Life IH, the pro- 
ceedings of the second conference on AL held in Santa Fe in 
1989. It contains a remarkable concentration of influential and 
broadminded writing. Christopher Langton examines the condi- 
tions that lead to interesting behavior (here called "extended 
transients") in cellular automata and, by implication, in the cru- 
cibles of AL and evolution. Thinking Machines founder W. 
Daniel Hillis adds to the practice of artificial evolution with the 
technique of "Co-Evolving Parasites." And Robert J. Collins 
and David R. Jefferson describe their "Ant Farm" experiments in 
simulated evolution. 

You too can get involved. A practical background for those 
excited about genetic programming begins with David E. Gold- 
berg's textbook Genetic Algorithms in Search, Optimization, 
and Machine Learning. The two Genetic Algorithms books sug- 
gest some of the several ways that genetic algorithms can be 
applied. Internet mailing lists and newsgroups track the current 
action. B 


Andrew Singleton is president of Creation Mechanics (Dublin, 
NH), a software development company specializing in genetic 
programming for financial analysis. You can reach him on the 
Internet or BIX at editors bix.com or at p0039  psilink.con. 
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The biggest stars of 1994 
were enabling technologies. 
Many of last year’s best 
products were the ones that 
will lead to this year’s 


biggest hits. 


incteen-ninetv-four was a prelude of sorts. 
It set the scene for a dramatic act in which 
story strands cntwine, mistakes arc repaired. 
| | villains are vanquished, heroes are redeemed, 
truth is revealed, love is triumphant, and justice prevails. 

The most significant developments of 1994 were en- 
abling technologics—hardware and software that serve the 
needs of developers or that give users the Kind of perfor- 
mance they require for the late 1990s. This includes such 
products as the Power Macs, which offer high performance 
al a good price. (We had expected to be voting on Power- 
PC-based computers from other companies, but that will be 
next year's story.) 

General Magic's Telescript is another good example. 
This year we voted on the language itself; we expect to Бе 
voting next year on Teleseript-based products. 

In some ways, the past year was most notable for things 
we couldn't give awards to—things we thought we'd be 
voting on but couldn't, because they never came to market: 
namely. Microsofts Chicago (aka Windows 95) and IBM's 
Power Personal PCs. We worked with beta versions of 
Chicago, and we had a preproduction PowerPC-based 
system from IBM, but we give awards only to products 
that are shipping. : 

We expect to be voting next year on a boatload of new 
RISC products. IBM will bring out its Power Personal sys- 
tems, and other companies—including members of Tai- 
wan's NewPC Consortium— will introduce their own 
PowerPC designs. The new chips and software tbat arrived 
this ycar point toward а big upswing in RISC products next 
yeür, Analysts at Dataquest predict that sales of RISC PCs 
will generate revenues Of $7 billion in 1995. 
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Power Macs and Pentiums 
Far and away, the biggest vote-getter among the BYTE staff was 
Apple’s line of Power Macs. Our enthusiasm for these new mod- 
els was shared by the buying public: Apple has sold more than 
a million Power Macs since their rollout in March, thereby be- 
coming the leading vendor of RISC systems. Analysts predict 
even higher sales in 1995, when owners of older Macs, new 
users, and some RISC converts snatch up Power Macs. 

Our voting results also reflect the kind of year it was for x86- 
style desktop systems. You'll note that there are few of these 
machines in our list of winners. While many of the PCs that 
came out in 1994 were variations on the theme of faster and less 
expensive—a great theme—none of them 
broke new technical ground. 


Killer Apps? 
What was the piece of software you heard 
about most often last year? Chicago, prob- 
ably. But what about shipping software? 
Chances are it was Doom, the grizzly game 
Jerry Pournelle describes as “heroinware.” 
That's an indication of the kind of year it 
was in the world of popular software. In oth- 
er words, there was no killer application. 

Instead, we found the most excellent soft- 
ware to be outside the realm of mainstream 
and professional applications: The very best 
Work was deeper down, in the world of devel- 
opment tools and operating systems. Our 
highest awards for 1994 go to platforms and 
software technologies that will enable the 
development of ground-breaking new prod- 
ucts and capabilities. 

Perhaps the most significant software ar- 


personal computing. 


How We Picked the Best 


We handle our voting process democratically. 
Every staff editor, as well as each contributing 
editor, is allowed to nominate what he or she 
thinks are the most significant products of the 
year. Being a multiplatform magazine, we are 
not limited by operating systems or CPUs: We 
are free to choose from the entire universe of 


When considering which products to nominate, 
we use these criteria: A product has to repre- 
sent a new technology or break ground in terms 
of performance, price, or innovative use of an 
existing technology. Editors can nominate only 
those products that they have actually used. 


After the nominations are in, a ballot is com- 

piled. Each voter then picks what he or she 

believes are the 10 best products or tech- 

nologies on the ballot. Depending on how many 

votes an item gets, it receives an Award of Ex- 
. cellence, Distinction, or Merit. 


rival of the year—or at least the one that received the most votes 
from our staff—is General Magic's Telescript. So far, commer- 
cial use of Telescript has been limited to AT&T's PersonaLink 
service, Sony's Magic Link personal communicator, and the 
maybe-it's-arrived-by-now Envoy from Motorola. But some ma- 
jor communications companies, such as French Telecom and 
Nippon Telephone and Telegraph, say they'll use this language 
and its intelligent agents as the core of new, smart networks. 

Another important enabling software that stood out on last 
year's timescape is Microsoft's OLE Controls. (We voted it the 
“most si gnificant technology" as part of BYTE's Best of Comdex 
awards last spring. ) OLE Controls, which combines OLE 2.0 
with Visual Basic custom controls, will give 
developers tools for building a new genera- 
tion of innovative programs. 


Ninety-Five Will Be Smokin’ 

In some ways, the industry was in a holding 
pattern during 1994, waiting to see what 
would happen with new operating systems, 
such as Windows 95, and new processors, 
such as the PowerPC. The number of prod- 
ucts that really knocked us out last year was 
down from the year before. But the things 
we liked, we really liked. They are significant 
technologies and products that are going to 
change the way we use computers. 

Amidst all the spark and sputter of 1994, 
there were signs of a radical shift toward new 
processors, new operating systems, and new 
prototypes in software development. The 
components for major changes in comput- 
ing are now in place. Ninety-five is going 
— to be awesome. —Compiled by Dennis Barker 


AWARDS OF EXCELLENCE 


CodeWarrior 
Metrowerks 


top-notch multiplatform de- 

velopment system. The latest 
release of CodeWarrior, CW3, 
gives Macintosh and PowerPC 
programmers a wide-sweeping, 
feature-rich toolbox, and it also 
adds sparktothe somewhat mor- 
ibund world of Macintosh devel- 
opment packages, giving Syman- 
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tec some competition. 

CodeWarrior ships with Apple 
Extensions for 680x0 and Power- 
PC platforms, including AOCE (Ap- 
ple Open Collaborative Environ- 
ment), Drag and Drop, QuickTime, 
and the Threads Manager. 

At the center of this package 
is the Integrated Development 
Environment, which is typical of 
all CodeWarrior tools: it's small 
and fast, and it does just what 
you expect. The system is flexi- 
ble enough to allow every source 
file to contain multiple code seg- 
ments—which is particularly use- 
ful when writing C++ and Mac- 
App programs. 

Some of our editors call Code- 
Warrior the package that saved 
Apple and the Power Macs, since 
it has been used by so many de- 
velopers who are bringing their 
applications over to the new ar- 
chitecture. 


Live Picture 
HSC Software 


Д n awesome image-editing pro- 
fram, Live Picture uses new 
technology to shorten the time it 
takes to manipulate photos and 
other realistic images. The pro- 


Live Picture 


gram also uses a new image-stor- 
age format (developed by FITS 
Imaging, of Paris) that gives edit- 
ing software fast access to any 
portion of an image at any zoom 
level. It’s also got a slick airbrush 
and some nice special-effects 


tools. (See the review “Lively Pic- 
tures” on page 171.) 

This program always draws big 
crowds when it’s demonstrated 
at trade shows. You'll see why 
once you've looked at it, espe- 
cially if you've ever worked with 
Photoshop or Picture Publisher. 

Live Picture costs $3995; 
that's alot more than what Pho- 
toshop and Picture Publisher 
cost, but it’s peanuts compared 
to what high-end workstation 
products, such as those from Sci- 
tex, sell for. 


Nx586 
NexGen 


he newest rebel entry in the 
War of the x86 Empire. Nex- 
Gen's Nx586 Is an 80x86-archi- 
tecture processor; it supports all 
x86 instructions. When run on 
the Nx586, programs behave just 


МОК NT LES. AT THE 
FED OF AIPHA ON ASPEN NS 


expandable to 1 gigabyte, 512K or 2MB on-board 
cache, FAST SCSI-2, 3 PCI and ISA slots, a remote 
ә 


бк 


ШШ Aspen Systems understands that 


-— à performance con be the key to your 
success. Our line of ALPINE” workstations | 


diagnostics port and а host of 


and servers meet your demands for 
extreme Windows NT" performance with 
unsurpassed speed, reliability опа 
d flexibility. ALPINE systems power 
nen your applications with Alpha 
processors from Digital Semiconductor, 
a Digital Equipment Corporation business, 


"| other features that make Windows NT fly. 
= In a reviewer's words, “...what we found 
hh was the best overall NT performance we 
3X3 | have tested to date.” * And the ALPINE 


boosts your buying power with one 
of the best price-performance ratios 


in the workstation/server marketplace. 


at speeds from 166Mhz to 275Mhz. Aspen To maximize your Windows NT performance, 
engineered the ALPINE with 128-bit memory call Aspen Systems at [BOO]-992-9242. 


Aspen? Systems 


4026 Youngfield St. • Wheat Ridge, CO 80033-3862 USA © 1: +01 (303) 4314606 © Fax +01 [303] 431-7196 © Intemet: aspen@aspsys.com 


© Aspen Systems Inc. 1994 ALPINE is о kodemork of Aspen Systems Inc. Windows NT and ће Windows NT logo ore trademarks of Microsoft Comortion. * Source: DIGITAL NEWS & REVIEW, October 1994 
Alpha ond the AlphoGenerafion Logo ore hademarks of digital Equipment Corporation. 


ГТ] 1994 BYTE Awards 


as they do when they run on an 
AMD, Cyrix, or Intel chip. 

What distinguishes the Nex- 
Gen chip is its microarchitecture. 
It fetches x86 instructions from 
memory, but in the pipelines it 
executes RISC-like translations 
of x86 instructions, NexGen calls 
them RISC86 instructions and 
uses them to give the chip Pen- 
tium-class performance. 

The Nx586 is a fascinating de- 
sign. It demonstrates that x86- 
compatible chips don't need to 
replicate Intel'S microarchitec- 
ture. And its price appears right 
(about $500 in lots of 1000, or 
about $200 less than what In- 
tel's Pentium currently sells for; 
of course, that price difference 
could evaporate soon). 

Athough seven motherboard 
makers and four system vendors 
have said they wil! use the Nex- 
Gen chip, only one Nx586-based 
system has shipped thus far— 
the Alans Nx586 VL. BYTE bench- 
marks show this system's integer 
performance is about 1.7 times 
higher than that of a \ 
66-MHz 486, which is 
comparable to that of 
a Pentium-based Gate- 
way 2000 P5-90. (See 
"NexGen's Come-from- 
Behind Strategy," No- 
vember 1994 BYTE, 
page 30.) 

As a design, the 
Nx586 is an outstand- 
ing accomplishment. 
Competing with mighty Intel in 
the marketplace is another story. 
But if AMD and Cyrix can do it.... 


OLE Controls 
Microsoft 


omponentware is the future. 

Tools that contribute to the 
construction of components are 
significant because they enable 
a shift to a new—if you'll pardon 
the expression—paradigm. 

OLE Controls are important 
because they establish a gener- 
alized component model for Win- 
dows. In other words, OLE Con- 
trols will work with any OLE-aware 
application. In the past, VBXes 
(Visual Basic custom controls) 
were pretty much limited to Vi- 
sual Basic. Other development 
tools added VBX compatibility, 
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but only in a limited way, and it 
was something of a hack. OLE 
Controls are more general and 
aren't tied to the Visual Basic ar- 
chitecture. This opens up a larger 
market for third-party developers 
and also enables 32-bit controls. 
(VBXes are 16-bit only.) 


PowerBook 500 series 
Apple Computer 


pple gave the popular Power- 
Book a good overhaul with 
these new models—a good idea, 
considering the competition it's 
getting from IBM's hot-selling 
ThinkPads and Compaq's Aero. 
The PowerBook's trackball has 
been replaced with an innovative 
trackpad. "It works much better 
than atrackball for text selection 
and editing, and it's better suited 
for drawing," says our Mac ex 
pert, Tom Thompson. Plus, since 
it has no moving parts, it's less 
likely to fail than a trackball. 
These new PowerBooks use 


the 68LC040 processor, which 


PowerBook 500 series 


is clocked at 66 MHz. However, 
the rest of the system runs at 33 
MHz, so that's the level of over- 
all performance that you can ex- 
pect. Adding a second battery 
extends the length of time you 
can work away from a power plug. 
(BYTE's battery-life tests show 
the machine will run for about 6 
hours on two fully charged units.) 
Or you can fill that space with 
an expansion card or Apple's 
PCMCIA expansion module. 
The PowerBook 500 series 
has substantial capacity for more 
memory and large hard disks. А 
built-in Ethernet port boosts the 
machine's network capabilities. 
The active-matrix color display 
used in the upper-end 540c mod- 
el is excellent. The 520 comes 
with a passive-matnx screen, but 


you can swap in an active-matrix 
version if you want. 

Since its debut, the Power- 
Book has set the pace for porta 
bles. The 500 line continues that 
tradition. 


Power Macintosh 
Apple Computer 


ith the Power Macs, Apple has 

made one of the smoothest 
technology shifts in history—and 
without forsaking performance, 
price, or compatibility. These new 
Macintoshes deliver plenty of 
horsepower, especially when do- 


Power Macs 


ing floating-point calculations (vi- 
tal for working with graphics and 
video). 

BYTE's cross-platform bench- 
marks show that the low-end 
Power Mac 6100/60, which sells 
for $2200, performs comparably 
to a Pentium PC. And our low-level 
and application benchmarks 
show that the Power Macs don't 
need to hang their heads in the 
company of other RISC systems, 
either. In fact, in some applica- 
tions, the 7100/66 and 8100/ 
80 can keep up with workstations 
based on DEC's Alpha chip. The 
Power Macs will get even faster 
as more software houses move 
their programs to native code and 
as Apple ports more of the Tool- 
box to native code. 

Apple has made some wise 
compromises in design. Cost- 
saving decisions, such as the in- 
clusion of slow RAM, have been 
canceled out by performance- 
boosting features, such as the 
inclusion of a wider data bus and 
burst transfers. The hardware ak 
lows for faster systems in the fu- 
ture. Apple's engineers are to be 
commended for their farsighted 
approach. 

These first Power Macs are 
proof that the PowerPC archi- 
tecture has the right stuff to car- 
ry users toward the millenium. 


They've got the power to handle 
hungry data types, such as vid- 
eo. They will be able to accom- 
modate a variety of new operat- 
ing systems. And they cost less 
than most used cars. The Power 
Macs win our collective praise 
as the most significant comput- 
ers of 1994, 


Telescript 
General Magic 


his communications-oriented 

programming language en- 
ables the construction of smart 
networks. Telescript gives de- 
velopers the tools 
they need to build in- 
telligent agents and 
distributed networks. 
Eventually, there will 
be tools that allow 
ordinary users to cre- 
ate their own agents 
without programming 
(e.g., "Hello, Agent: Get me tick- 
ets to the Beaties reunion con- 
cert and find me a date for the 
evening."). 

Because Telescript is a por- 
table language that executes 
atop a run-time interpreter, ap- 
plications can run without re- 
compilation on any supported 
platform or network; it's not lim- 
ited to systems that use the 
Magic CAP interface (which some 
of us find cartoonish). Telescript 
shields programmers from many 
of the complexities of network 
protocols and directory services. 
It addresses the major issue of 
security—agents, after all, are 
not much different from viruses— 
in several ways: Agents are en- 
crypted, they have to pass au- 
thentication barriers, and their 
life span and capabilities (e.g., 
spawning) are regulated. 

What PostScript did for cross- 
platform, device-independent doc- 
uments, Telescript might do for 
cross-platform, network-inde- 
pendent messaging. So far, prod- 
ucts and services using Telescript 
are few; using a Sony Magic Link 
in conjunction with AT&T's Per- 
sonaLink is the best available 
way to see Telescript in action. 
But with major companies such 
as French Telecom, Motorola, 
and Nippon Telephone and Tele- 
graph pledging to use Telescript, 


POWER SUPPLIES 


Cool Computer Upgrades. 


MINI-TOWER CASES 


OVER-TEMP ALARMS 


“The premier power-supply maker” 
John Dvorak, PC Magazine, March 30, 1993 


“The only company to go to for a power supply” 
Jerry Pournelle, Byte, April 1993 


ENERGY-SAVING UNITS 
Save juice with our economical Energy-Star power 
supplies. Fully-tested, UL/CSA/TUV approved. 
STAR 205 SLIM/DESK/TOWER .............. $79 


ULTRA-QUIET UNITS 


Unrattle your nerves with 
an ultra-quiet Silencer 
om power supply. Appreciated 
by users since 1986, their 
* high-efficiency fans and 
low-turbulence circuitry 
reduce noise up to 84%! 
A must for home office or multimedia applications. 
SILENCER 205 SLIM/BABY .....................999 
SILENCER 220 DESK/TOWER ............. $109 
SILENCER 270 DESK/TOWER ............. $169 


HIGH-PERFORMANCE UNITS 


RABY — 


“es = 
«€ Oh. 
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Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals, You'll get 50% - 100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-capacity cooling fan, 
UL/CSA/TUV, a 3-year warranty for 300/400 
models, and a 5-year warranty for the 450! Ideal 
for high-end workstations and network file servers. 


TURBO-COOL 300 SLIM/BABY ............ $149 
TURBO-COOL 300 DESK/TOWER ......$179 
TURBO-COOL 400 DESK/TOWER ......$219 
TURBO-COOL 450 DESK/TOWER ......$329 


“The only worthy upgrade [cases] I've found” 
Ed Bott, PC Computing, October 1994 


For an easy-to-build 
system, there's nothing 
like our economical 
Personal Mini-Tower 
enclosure. Features: small 
footprint, (3) 5-1/4” bays, 
(4) 3-1/2” bays (2 int.), 

a removable motherboard 
cage for easy assembly. 
Specs F FCC-B, 16.7"L x 7.27W x 15.5" H, 1615 
PERSONAL MINI-TOWER ...................... $79 


For a professional, 
solid-steel, USA-made 
enclosure, choose our new 
Commercial Mini-Tower. 
Features: (3) 5-1/4” bays, 
(3) 3-1/2” bays (2 int)), 
accepts а baby or full-size 
motherboard, comes with 
a removable drive cage. 
Secs: Fi FCC-B, 162"L x 8.5"W x 154^ H, 22lbs. 
COMMERCIAL MINI-TOWER ............ $189 


REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 900 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two parallel 
Turbo-Cool 450 power 
supplies and a special 
interface. A must for 
mission critical LANs. 

m 900 watts peak power 
m 100X more reliable 

than a single-unit 
а load-sharing design 
= hot-swap capability 


Optional ай-яесі, 

US-made Monster Case with 

(18) 5-1/4" bays, space for 2 MBs. 
IWIN-POWEB BUD „основано $795 
TWIN-POWER 900 „еланнан $995 


OPTIONAL MONSTER CASE ............... $795 


Don't let PC fan failure cost 
you your system! Install our ДИ 
110 TwinAlert to detect И АЙШЕ 
overheating—before xd au 
damage occurs. At 
ПОФ, you'll 

get a loud audible 
alarm and а signal юг ^E 

optional network monitoring. And, if the computer 
is unattended and the temperature continues to 
rise to a dangerous 118%, the TwinAlert will 

save your machine by automatically shutting-off 
its power! The 110 TwinAlert is compact, easy 

to install, and compatible with any computer. 

110 ALERT (audible alarm only) .................. $19 
110 TWINALERT (all features) ................... $39 


It's a fact. 486 chips run hot, often exceeding 185%! 
Now, you can cool your 486 to a safe 859-959F with 
our popular CPU-Cool. Consists of a long-life 
ball-bearing mini-fan inside a die-cast heat sink 
that easily mounts on the CPU. Powered by a spare 
drive connector, Effective, inexpensive insurance! 

ш cools CPU 70° - 100% 

m prevents system errors 2 


m adds years to CPU life mi 
m thinner, quieter, and еч 


better-built than cheap "S 
imported imitations, 
a safe, simple installation 


CPU-COOL (4868)... 
PENTACOOL-54 (90/100 PENTIUM’) .... $24 
PENTACOOL (60/66 PENTIUM’) sussoun $29 


PC POWER & COOLING, INC. 
$995 Avenida Encinas, Carlsbad, CA 92008 * (619) 931-5700 * (800) 722-6555 * Fax (619) 931-6988 


We accept Visa, MC. COD, or PO on approved credit. Warranty period: 5-years for CPU coolers, Turbo-Cool 450/550 and TwinPower. 3-years for Turbo-Cool (except 450/550). 2-pears for all others. 
Hours: 7 am. - 5 pan. (PT) Моп, - Fri. Silencer, Turbo-Cool, TwinPower, CPU-Cool, PentaCool, 110 Alert and 110 TwinAlert arc trademarks or registered trademarks of PC Power & Cooling, Inc. ©1994 PC Power & Cooling, Inc. 
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it could become the lingua fran- 
ca of worldwide telecommunica- 
tions. 


ThinkPad 755 series 
IBM 


AU pair of mobile PCs. Big 
Blue's 755C has one of the 
nicest and sharpest—and defi- 
nitely the biggest—displays we've 
seen on a notebook: a 10.4-inch 
TFT (thin-film transistor) active- 
matrix screen. The smaller, dual- 
scan color screen on the mode! 
755CS is sharp, too. 

The list of standard features 
is impressive and includes 4 MB 
of RAM, a 170-MB hard disk, a 
full-size keyboard, PCMCIA sup- 
port, 16-bit audio, and local-bus 
video with 1 MB of video mem- 
ory. Buyers can choose between 
an Intel 75-MHz DX4 and a 50- 
MHz DX chip. Its RAM is expand- 
able to 36 MB, and its storage 
capacity goes up to a whopping 
810 MB, making this an excel- 
lent office computer as well as 


a powerful road machine. 

IBM has thrown in lots of free 
software, and not just disposable 
junk, either; there's cc: Mail, Lo- 
tus Organizer, SofNet FaxWorks, 
and access to America Online. 


Visual Voice 
Stylus Innovations 


t its core, Visual Voice is an- 

other VBX. Hook ituptothe Vi- 
sual Voice Workbench, though, 
and you've got a GUI environment 
for building a complete Visual 
Basic-based telephony applica- 
tion. As Rick Grehan wrote in his 
CodeTalk column in November, 
you can use Visual Voice to con- 
struct a program that can answer 
the telephone, send and receive 
faxes, play audio files, record au- 
dio to disk, decode Touch-Tones, 
hang up the phone, and "proba- 
bly more things that | haven't yet 
discovered." 

Inside the Visual Voice VBX 
are actions and properties that, 
with the proper hardware, allow 


your PC to perform all the actions 
mentioned above. Once you have 
gone through the process of as- 
sembling sound files, VBX rou- 
tines, and Visual Basic code, the 
Workbench pours the appropri- 
ate BASIC code and proper con- 
nections to the VBX into the clip- 
board, so you can then hop over 
to your Visual Basic application 
and paste it all in. 

Telephony programs will be 
some of the killer applications 
we'll see during this decade. De- 
velopment packages like Visual 
Voice will make it easy to take 
advantage of the merger of PCs 
and telephones. 


Windows NT 3.5 family 
Microsoft 


| i Udell, a BYTE senior tech- 
nical editor at large, describes 
the newest NT (aka Daytona) as 
a Mack truck. "It carries big loads 
for servers and serious business, 
scientific, and engineering users 
whose tasks justify powerful x86 


or RISC workstations," he says. 

The new version is slimmer 
than 3.1. Its performance-moni- 
toring and event-logging services 
are sophisticated. Its multi-VDM 
(virtual DOS machine) Win16 ca- 
pability works well, protecting 


Win16 applications from one an- 


other. Microsoft says Daytona 
will ensure reliable DDE and OLE 
traffic across VDM boundaries, 
and Jon'stests thus far indicate 
that this is true. And its perfor- 
mance certainly beats NT 3.1's. 
For users who have the iron and 
prefer security, reliability, and 
manageability, given adequate 
performance, Windows NT 3.5 is 
worth checking out. 


BJC-600 
Canon 
ike the Epson Stylus Color (see 


page 58), this is a printerthat 
delivers sharp and vibrant color 


Canon BJC-600 


without bleeding cash. To our 
collective eyes, the Canon's col- 
or output isn't as rich as the Ep- 
son Stylus Color's. However, it's 
still! very good, and the Canon 
BJC-600 is a great deal faster 
than the Epson at getting the 
ouput out. Even if you use color 
only occasionally, you certainly 
should take a look at this one 
when it's time to purchase a new 
printer. 
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AwARDS OF DISTINCTION 


CleanSheet 
Working Title 


bjects made easy. CleanSheet 

is like a construction kit for 
grown-ups—£rowrn-ups who want 
to build customized calculation 
applications without writing any 
code. You drag the parts (i.e., ob- 
jects) you need from a palette 
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entists, engineers, and financial 
modelers will find it a most use- 
ful tool. 


Collabra Share 
Collabra Software 


his groupware brings an easy- 
to-install, easy-to-use confer- 


encing system to your LAN. With 
Collabra Share, users organize 
“forums” for discussion. The in- 
teraction isn't in real time; it's 
more like that of a BBS. Threads 
can include files, such as a 
spreadsheet, that everyone can 
comment on or edit. People not 
on the LAN can be included via 
regular E-mail. Collabra Share 
isn't Lotus Notes, but it's much 
simpler to install, use, and main- 
tain. For certain workgroups, it's 
a good solution. 


CorelDraw 5 
Corel 


rini which regularly 
sprouts new applications, gets 
better as it gets bigger. The 
newest version offers a run-time 
engine for the CorelShow pre- 
sentation program, support for 
morphing in the CorelMove ani- 
mation application, new lenses 
for applying photographic ef- 
fects, improved color manage- 
ment, and a much-better Photo- 
Paint image-editing program, 


among other things. This is an 
all-in-one graphics shop. 


DragonDictate 
for Windows 
Dragon Systems 
no Systems has long been 
atthe forefront of PC dictation 
technology. By delivering a soft- 
ware-only product that supports 
the most popular PC sound so- 
lutions (e.g., the Microsoft Sound 
System and Creative Labs' Sound 
Blaster), DragonDictate should 
propel speech-to-text dictation 
out of its niche and into the main- 
stream. 


Folio Views 3.1 
Folio 


his Windows package is one 

of the best tools around for 
compiling and indexing massive 
amounts of text into a collection 
that can be quickly and easily 
searched. It's one of the tools 
that we use in the office to archive 
the text of BYTE articles. 


Nothing сап eat away profits like a herd of pigs. 
That’s why farmers in 47 countries manage swine production 

with PigCHAMP software. And that’s why PigCHAMP protects 

their products with Sentinel®, from Rainbow Technologies. 


As a developer, you know the importance of profit margins. 
If you sell software, you're probably losing revenue to pira- 
су. Protect with Sentinel and get all the revenue you deserve. 


“Шера! duplication can drive the cost of software 

sky high. Sentinel lets us sell our products inexpen- 
sively throughout the world, while serving our cus- 
tomers better," explains PigCHAMP's Steve Abrams. 


Over 11,000 developers protect their software with Sentinel. For 
DOS, Windows, NT, OS/2, Macintosh, UNIX, or any platform – 
Sentinel is the worldwide standard in software protection. 


Implementing Sentinel is quick and easy. And only Sentinel deliv- 
. ers the most advanced technology and highest quality every 
time, all backed by the industry's largest technical staff. 


Ў So fatten up your software sales. Protect with confidence, 
protect with Sentinel. Call for a Developer's Kit today. 


л 
1-800-852-8569 a Sk / 


ЖЧ E Uk Fm ^ 
2 =) 
Securing the future of software i 


(RAINBOW Rainbow Worldwide HQ: Irvine, CA. Phone 714-454-2100 © Fax 714-454-8557 * Rainbow North Carolina; Phone 800-843-0413 © International offices in U.K., France and Germany • Distributors located worldwide. 
Tee PW Ot ООН Е $ O19 Rainbow nola, ix. Sentinel s 1 rademark of Rainbow Technologies, Inc. ligCHAMP is 2 trademark of PgOHAMF, All other product names are rrademurks of thor respective ewneri. Thanks to Ann and foe af Corzi Ranch m Los Badar Ca. 
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HP LaserJet 4M Plus 
Hewlett-Packard 


0: November 1994 Lab Report 
ranked this model as the best 
overall printer for general busi- 
ness use, calling it ^a leader in 
the new generation of 10- to 12- 
ppm, 600-dpi lasers." It's easy to 
set up, can switch between PCL5 
and PostScript, and can hold lots 
of paper. 


HP 9000 Series 700 
Model 712/60 
Hewlett-Packard 
owerful Unix workstations at 
Pentium prices. HP uses inno- 
vative hardware packaging and 
the superscalar PA-7 100LC CPU 


gar d e AE 


HP 9000 Series 700 


to deliver high performance in a 
system that's a good low-cost en- 
try into workstation computing. 


IBM 0662 Model A10 
IBM 


1-GB hard drive. Although our 

benchmarks rated Micropo- 
lis's 1-GB Taurus 4110A drive 
slightly faster on most tests, no 
other drive had the Model A10's 
combination of high capacity, 
speed, and compactness. IBM's 
magnetoresistive head technol- 
ogy allows for smaller read/write 
heads and more dense packing 
of data on the disks (1 GB on 
three platters, whereas Microp- 
olis uses five). 


Kal's Power Tools 
HSC Software 
hese Photoshop plug-ins ex- 
tend the capabilities of Ado- 
be's photo-editing program and 
simplify many of the complex op- 
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erations. It's a good example of 
component software; you just 
plug it in and add features to an 
application. 


LANMeter 675 
Fluke 


his handy problem solver— 
which analyzes and tests pro- 
tocols, hardware, and cables— 


LANMeter 675 


can replace a shelf of network- 
testing tools. Not only can the 
LANMeter display the distribu- 
tion of network loads, but it can 
also show you the source of error 
packets and, on Token Ring net- 
works, perform soft error-domain 
analysis. This 4%4-pound device 
saves you from having to under- 
stand the low-level engineering 
of network communications and 
having to learn how to use a pro- 
tocol analyzer. 


LapLink for Windows 
Traveling Software 


ith this program, Mark Epp- 

ley and company make the 
thankless task of transferring 
files about as easy as it can get. 
LapLink’s remote-contro! utility 
is great, but probably the pro- 
gram's most impressive feature 
is SpeedSync, which transfers 
only those parts of a file that have 
changed (which helps lower those 
phone costs). 


Myst 
Broderbund Software 


f you want to see multimedia 
put to effective use, check out 
Myst. This package's fantasy- 
world game might not be as ad- 


dictive as Doom, but the devel- 
opment effort behind this CD- 
ROM adventure certainly deserves 
an award. The animation, back- 
ground graphics, and design are 
brilliant. Along with the game, you 
get QuickTime movies that take 
you behind the scenes, showing 
interviews with the people who 
conceived and programmed this 
challenging diversion. 


оевоовотавооноаовооаваоаое 


One World Fax Server 
Global Village 
his fax modem/software com- 
bination sits quietly on your 
LAN and provides shared fax- 


sending capability to any number 
of Mac users, taking up only one 
ortwo phone lines. A nice solution 
that sure beats printing out doc- 
uments and then waiting in line 
at the office fax machine. 


OpenDoc 
Component Integration Laboratories 


his cross-platform compound- 

document standard, backed 
by Adobe, Apple, IBM, Novell, 
WordPerfect, et al., aims to pro- 
vide a way for users to work with 
information while operating on 
different platforms. Like the com 
peting OLE 2.0, OpenDoc goes 
beyond compound documents 
to define a full-blown component 
architecture (see “A Close-Up of 
OpenDoc,” March 1994 BYTE). 
OpenDoc parts can load dynam- 
ically, embed themselves in con- 
tainers, and respond to com- 
mands issued from a variety of 
languages. Other notable fea- 
tures include vendor neutrality, 
support for nonrectangular con- 
tent and multiple active objects, 
a scripting technology, and DSOM 
(Distributed System Object Mod- 
el), which supporters say will give 
OpenDoc platforms a mechanism 
for packaging and distributing 
components. 


05/2 for Windows 
IBM 


ith this version of OS/2, Big 

Blue has delivered a solution 
for people who want a 32-bit op- 
erating system that supports pre- 
emptive multitasking and multi- 
threading while being able to run 
DOS, Windows 3.11, and native 
OS/2 applications on a relatively 
modest PC. It's easy for Windows 
users to get started with it be- 
cause the operating system In- 
Stalls right on top of the Windows 
version that’s already on their 
machines. 


Photoshop 3.0 
Adobe Systems 


dobe soups up the perfor- 

mance of its premier image- 
editing package; it's now signifi- 
cantly faster. Another welcome 
addition is support for multiple 
layers, which lets you place (and 
then work on) elements on dif- 
ferent layers. The new Windows 
version supports multithreading 
under NT, so it takes advantage 
of dual-processor PCs. 


Quicken Deluxe 4 
for Windows 
latuit 

ntuit upgraded the various ver- 
| sions of this top-selling personal 
finance program, making it eas- 
ier for new users and more pow- 
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Quicken Deluxe 4 for Windows 

erful for experienced users. Most 
impressive is the Deluxe 4 ver- 
sion for Windows. This CD-ROM 
lets you stroll through an office, 
library, and conference room to 
gather information (on, say, mu- 
tual funds). It includes special 
appearances by financial experts 
Jane Bryant Quinn and Marshall 
Loeb, who answer questions 
about investments and offer gen- 
eralized advice. 


Without VEDIT you will 
soon be R.O.L. (Really-outa-luck) 
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: a Е 69 6F 00 00 michael Id now. VEDIT's speed is incredible. I ran through 20 MB 

ЕТ ЧИШ ој data today - VEDIT has quadrupled my production 

НЕ ША И rate for this sort of thing already." 

mie. n | irem Bruce Numm, Los Angeles, CA 
е осудан Вга рака "I tell people that your products are superb, of course. 


int mac unft(codbuf delimiter) 
unsigned char «codbuf ,dcliniter; 


+ 
int 1, КА match; 
unsigned char keybuF (MAXSTRI, «junk; 


But even more important, I tell them the conscientious 
support and consideration your staff give your 
customers is unmatched anywhere. Thank you for the 
a TTT FET TTA TENEAT generous support you have provided me over the years. 


ERR TF HEEE TTC BEET TEE lan A. Morton, St. Paul, MN 


You may think that you already own a good editor. But if you don't 
have VEDIT, you don't have an editor that can edit any file. You 

may not know it yet, but you will. Someday. Probably soon. Under 
the дип of an important deadline. That you won't be able to meet. 


For starters, some popular (and expensive) editors can't even edit 
"null", Ctrl-Z, or other control characters. With any binary/data file 
or even a corrupted text file you are R.O.L. (really-outa-luck). 


Most editors can't handle lines longer than 256 or 512 characters. 
Get a file with 1000+ character long lines and you are again R.O.L. 


Almost every editor comes to a crawl with files bigger than a few 
megabytes. That may sound big, but look around. How about that 
20Meg Postscript file, the 50Meg database and the 500Meg file 
you're putting on CD-ROM. With your existing editor, you probably 
don't even consider them editable. 


What about mainframe files without "newlines", or with EBCDIC 
characters. Or a dBASE file with fixed length records and a 
complex header. Can you edit them? Unless you have VEDIT, you 
are again R.O.L. Too bad if the entire project depends upon it. 


VEDIT - The Universal File Editor 


Only VEDIT can edit any file you'll ever encounter - control 
characters, long lines, huge files (up to 2 Gigabytes) and all. And it 
has special features for mainframe, database (e.g. dBASE .DBF) 
and CD-ROM files. With its incredible speed, it can quickly edit 
100+ megabyte files that no other editor is fast enough for. For 
CD-ROM developers, VEDIT isn't just an editor, it's a life saver. 


File modes support DOS, Unix and Mac text files, plus data files y | i 
with fixed or variable length records. Display modes include ASCII, With over 140 configuration parameters and a fully configurable 


vEDIT | Edit any file on your disk or 
PLUS the disk sectors directly! 
The new VEDIT PLUS is the world's only integrated file editor and 
disk utility with innovative disk/sector editing. You can open the 
entire disk, or portions thereof, just like a file. All of VEDIT's 

[ editing features are then at your fingertips including sophisticated 
search/replace, translating and block operations. Cut and paste 


between sectors and normal files. Access the DOS partition and 
| other partitions (e.g. UNIX or 0S/2). 


Powerful macro lanquage 


The new C-like macro language automates repeated editing 
operations, performs file translations and is ideal for "filters". It 
permits "off-the-cuff" macros to be typed in and immediately 
executed; there 15 no time consuming compilation. 


The macro language is so powerful that just a few simple lines can 
do the same work as a tricky 100+ line C program. It can even 
interface to the hardware and machine language routines. 


VEDIT PLUS - The last editor you will ever need | 


VEDIT PLUS has every advanced feature you need, can quickly edit © 
| any file and Is fully programmable. And given VEDIT's 15 year track 
record and our continuous development, it's the last editor you will _ 
| ever need. (VEDIT was first advertised in the May 1980 issue of 
| Byte Magazine. Only Microsoft has been around a little longer.) 


Hexadecimal, Octal and EBCDIC or any combination in a split keyboard layout with unlimited keystroke macros, you can fine-tune 
screen. А user created translation table can be used for custom VEDIT to your exact needs and personal preferences. 
display modes or for translating the file itself. A fully functional demo disk of VEDIT PLUS and a shareware 

А à VEDIT Jr. (single file, single window) are available on CompuServe 
Ultimate programmer's editor erate Ay BBS. B call 09 45 VEHIT for the flee demo ric 
VEDIT has every advanced feature programmers expect. Multi-file, VEDIT - DOS single user license: $89; DOS network 5 user: $195. 
multi-Window editing, search/replace with regular expressions, VEDIT PLUS - DOS single user license: $149; DOS network 5 user 


parentheses matching, template editing, smart indenting, undo/ license: $325. UNIX/XENIX, QNX: $285. 
redo, auto-save, block operations by character, line, file or column. 
The flexible compiler support integrates tools from different 30-day money back guarantee. 1-Year free technical support. 


vendors. VEDIT also has convenient word processing and printing. VEDIT is a registered trademark of Greenview Data Inc. 


Toll Free: 1-800-45-VEDIT (1-800-458-3348) E | | 
Telephone: (313) 996-1300, Fax: (313) 996-1308 G в | — D Р t. 
BBS; (313) 996-1304, CompuServe: 71333,3656; GO VEDIT reenvie W zi єй 
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Silver Streak 
Tut Systems 


his $99 connector essentially 

tums plain old telephone wiring 
into 10-Mbps cabling—it's Ether- 
net without the thinnet. A Silver 
Streak LAN can have up to 30 
Ethernet connections per seg- 
ment. BYTE contributing editor 
Barry Nance set up and tested 
a Silver Streak network and re- 
marked that “LAN packets flowed 
normally.” When you add it all up, 
Tut’s solution isn't less expen- 
sive than going with Ethernet ca- 
bling. But it's an innovative idea, 
it works, and it makes sense for 
small LANs. 
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Simon 
IBM/BellSouth 


his personal communicator 
combines a cellular phone, an 
8600-bps fax modem, E-mail, 
cellular paging, and several pro- 


Simon 

ductivity programs (e.g., a cal- 
endar, an address book, and a 
notepad) in an 18-ounce device 


that's the size of a slim walkie- 
talkie. Simon succeeds at being 
what ittries to be, which is not a 
personal computer but a mobile 
communications device. 


SoftWindows for Mac 
insignia Solutions 

his emulation package allows 

you to run DOS and Windows 
programs on a Power Mac. The 
speed isn't fantastic—it's com- 
parable to that of a 386—but 
SoftWindows is a solid solution 
for folks who really have to run 
Windows applications on a Mac. 
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SparcBook 3 
Tadpole Technology 
adpole put a lot of thought into 
the design of this mobile sys- 
tem, reviewer Steve Apiki said in 


SparcBook 3 (right) 


the August 1994 issue. It's the 
smallest and lightest (6% pounds) 
of last year's wavelet of SPARC 
portables. (Sun’s SparcStation 
Voyager is faster, but it weighs 
over 15 pounds.) Tadpole’s No- 
madic Computing Environment 
provides some network-configu- 


ration capabilities and a nice 
save-resume feature that stores 
the contents of memory when 
you shut down the system and 
then reloads it when you start it 
up again. 


Stylus Color 
Epson 


t was a very good year for color 
inkjet printers, with Epson and 
Canon both coming out with tow- 
cost units that produce amazing- 


ly sharp color images. You've got 
to see the Stylus Color's output 
to believe it. You've also got to 
wait a while to see it; speed is 
not this printer's forte. But its 
price is so low (around $600) that 
it'll make you wonder why any- 
one would buy a black-and-white 
model. 


System 7.5 


Apple Computer 
he latest Mac OS, for both 
680x0 and PowerPC systems. 
Strategic new elements in the 
interface can improve a user's 
productivity. Important additions, 


such as the Thread Manager, en- 
able developers to tailor their ap- 
plications to exploit features in 
the future Copland release. 
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TMS 320C80 
Texas Instruments 


| i and analysts raved 
over this DSP (digital signal 
processor). One called it "the god 
of DSPs.” The chip, аіѕо called 
the MVP (multimedia video pro- 
cessor), integrates four 64-bit 
DSPs, a 32-bit RISC CPU, dual 
video controllers, a DMA con- 
troller, and 50 KB of static RAM 
onto one chip. TI says itcan han- 
dle 2 billion operations per sec- 
ond. The 320C80 should start 
showing up in high-end video 
boards, image processors, and 
videoconferencing systems soon. 
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V.34 technology 
Motorola 


Ithough Motorola Codex's 

3260 Fast device didn't win 
the top spot in our July 1994 Lab 
Report on V.34 modems (Hayes's 
Optima 28800 V.FC + Fax did), it 
did score the fastest in the im- 
paired-line test. Travelers who've 
had to deal with lousy phone lines 
at hotels and airports will appre- 
ciate this. Plus, Motorola is one 
of the few modem makers that 
doesn't charge you extra for up- 
grading to V.34. That, in our opin- 
ion, deserves kudos. 


Access 2.0 
Microsoft 


W ith new features that make 
it easy to learn and use, to- 
gether with enhanced develop- 
ment tools, this object-oriented 
relational database can serve 
dabbiers as well as developers. 
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Contura Aero 4/33c 
Compaq 
he Kate Moss of notebooks. 
This svelte color unit weighs 
only 5 pounds even with its op- 
tional external floppy drive, bat- 
tery pack, and adapter. If it had 


58 BYTE JANUARY 1995 


a better screen than its passive- 
matrix display, this would be a 
killer notebook. 
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CorStream 
Artisoft 
high-speed NetWare 4 server 
with the easy-to-use LANtas- 
tic interface. One of the best prod- 
ucts to be shown at Spring Com- 
dex 1994. 


The Debugger 


Jasik Designs 
f you want to do serious source 
code and assembly language 


Macintosh programming, this is 
the debugger you need. It sup- 
ports both 680x0 and PowerPC 
assembly language and source 
code deinfestation. The Debug- 
ger's ability to display and debug 
two processor instruction sets 
simultaneously is an extraordi- 
nary piece of programming. 
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DM-5028 
DoubleSpeed Plus 
Plextor 
his unit was rated the best 
overall double-speed CD-ROM 
drive in our September 1994 Lab 
Report for its excellent combina- 


tion of speed and price ($409). It 
led the pack in text-searching 
speed and came in second in se- 
quential-throughput speed. 
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Internet-in-a-Box 
Spry/O' Reilly & Associates 
() ne of the slickest programs for 
pointing and clicking your way 
through the data jungle. This kit 
simplifies accessing the Intemet 
from your Windows PC. It includes 
Spry's FTP, Telnet, Gopher, mail, 
news, WAIS (Wide Area Informa- 
tion Service), and Mosaic tools, 
as well as O'Reilly's Global Net- 
work Navigator. 


Unix applications 


without the usual 


profantty. 


Our new PC-Xware 2.0 will change the way you relate to Unix. All you have to do 
is point and click on a Windows icon, and up pops a graphical X or a character-based 
application. And that’s only for starters. Our Folder Tabs interface, for instance, makes it darn 
easy to maneuver through dozens of convenient features. There's also PC-X wares5 tail-kicking, 
32-bit performance, meaning Unix applications react at your pace. And, for the first time ever, 
you can run Unix-based multimedia applications on your PC. And to make sure you get to enjoy 
all this, PC-X ware virtually installs itself and its 32-bit VxD TCP/IP stack at the same time. For 
a free brochure, call NCD today at 1-800-793-7638, or e-mail us at 


info@pcx.ned.com and ask for PC-X ware. By comparison, everything else 
is a royal pain in the you know what. 


Network Computing Devices, Inc. RISD 


9590 SW Gemini Drive, Beaverton, Oregon 97008, 503-641-2200 
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Quadra 630 
Apple Computer 


Û of the best multimedia ma- 
— chines there is, with built-in 


Quadra 630 


video support and a TV tuner if 
you want it. Affordable, too. 


RAM Doubler 
Connectix 
coo! system utility that effec- 
tively doubles the amount of 
RAM available to Mac applica- 
tions; it uses a neat data-com- 
pression mechanism. 
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SoftBoard 
Microfield Graphics 


his $2995 conferencing pe- 

ripheral looks like a standard 
whiteboard. But it also displays 
the written information simulta- 
neously on a PC or Mac hooked 
in viaa modem and a phone line. 
Great for meetings with people 
in remote offices. 
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TD-4 Personal 

Workstation 

latergraph 

p 90-MHz Pentiums in a box, 
with a high-performance graph- 

ics subsystem. Perfect for CAD, 

modeling, and NT applications. 


T4800CT 
Toshiba 


| he Cadillac of portables. The 
Windows notebook of choice 

if you're willing to pay $6400 for 
speed (the system has a DX4/75 
CPU), long battery life (5 hours), 


Toshiba T4800CT 


and a very sharp color display. It 
makes a nice desktop replacer. 
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TrueSpace 
Caligari 
f you've wanted to try 3-D illus- 
tration but were daunted by the 
idea of learning how to use a com- 
plex CAD-type program, check out 
this Windows package. 
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Vectra XU 5/90C 
Hewlett-Packard 


90-MHz Pentium PC with a 
design that our testers found 


“well-considered.” The XU offers 
IDE and SCSI-2 storage, net- 
working. and video acceleraton 


Vectra XU 5/90C 


motherboard via the PCI bus. 
Take the top off, and it's easy to 
access the components. 
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Watcom C/C++ 10.0 
Watcom 


No a complete graphical de- 
velopment environment. From 
а DOS, Windows, 05/2, or NT 
host, you can generate execut- 
ables forthose platforms, as well 
as for NetWare and AutoCAD. ва 


Plugger is on external hord drive that connects directly to the parallel printer port. Ideal 
for data storage, odditional capacity, backups, file transfer or software installation. Plug 
the shockproof hard drive to the printer port and your PC has an additional volume 
(D:\etc.). Share it among all your PCs! It's so portable, you'll never be without your data. 


Interface — : parollel port 
Copodty : 120 MB to 810 MB 
Access :12 ms 


Shuttle portable systems connect directly to either a SCSI port or printer port, thus avoiding 
costly controller cards and installation hassles. No need to open your PCs. Technologies 
include; Таре, DAT, Optical, CD-ROM and SyQuest. Software for: DOS, 05/2, Windows, 
Novell, Unix and Apple. Shuttle is the fostest parallel + SCS! storage solution you can buy! 


Interface : parallel part + SCSI 
Copodty : 100 MB to 10 G8 
Speed :up ta 95 M8/min. (SCSI), 25 MB/min. (parallel port) 


Computer Connections USA "zr. 1-800 438 5336, 617 271 0444 - Computer Connections Germany 2" 02102 93010 - Computer Connections France 22 1 39 880688 
Computer Connections Holland tt 070 3209409 - Computer Connections Swiss 2 31 3027760 - Memory Technology UK "£t 734 771 588 
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Circle 289 on Inquiry Card (RESELLERS: 290). 


The Quickest Way for 
the CD-ROM Revolution 
to Pick Up Speed. 
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Introducing the 4PleX Quad Speed CD-ROM Drive with a 1MB Buffer. 


If you've been waiting for CD-ROM drive perfor- 
mance to really take off, get ready to hold on tight. 
The new Plextor 4PleX leaps past the capabilities 
of 2X and 3X drives, and puts you in the forefront of 
the multimedia revolution. The fastest (600KB/sec) 
data transfer rate yet seen will whiz multimedia 
video, graphics and animation across your screen, 
providing you with realism and excitement that 
slower CD-ROM drives can't match. 


4PleX quad speed drives are available in both 
internal (standard half-height size for easy mount- 
ing in your PC) and external configurations. Both 
models feature a massive 1МВ buffer, the largest 
ever found on a CD-ROM drive. They connect 

to your system through a SCSI-2 interface, which 
offers tremendous performance advantages over 
the IDE- and ATAPI-interfaces used by many 
competing drives. 4PleX drives surpass MPC-2 
specifications, and are XÀ and Kodak Photo CD 
multisession compatible. 


Plextor drives are designed for maximum perfor- 
mance and minimum downtime. They are built at 
an ISO 9002-approved factory in Japan, boast an 
industry-leading 70,000 MTBF (15% duty), and are 
covered by a two-year warranty. If you encounter 
any difficulty installing or operating a 4PleX drive, 
call our toll-free technical support line, where real 
people with real answers (CD-ROM is all they do!) 
will assist you. 


Why wait? Join the multimedia revolution with a 

revolutionary 4PleX CD-ROM drive. Call toll-free 

800-4PLEXTOR (800-475-3986) for more informa- 
tion and the name of a dealer near you. 


I PLEXTOR 


4255 Burton Drive 
Santa Clara, CA 95054 
Tel: 408-980-1838 or 
Tel: 800-4PLEXTOR 
Fax: 408-986-1010 


Ask for a free 
copy of our 
brochure, 

“15 Questions 
Tb Ask Before 
Purchasing A 
CD-ROM Drive” 


© 904, Plextor Corp, АШ Rights Reserved. 4PleX is a registered trademark of Plextor Corp. All other trademarks or registered trademarks specified are ened by their respective holden. 
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в [п Canada, call 1-600-287-3867, Ext. 8574. You may also obtain information through the (neret ай URL location: Мїр/^Лгеги hp con TIO PERIPHERALS peripherals main hem! 
Adobe and PostScripe are trademarks of Adobe Systems Incorporated which may be registered in certain jurisdictions. ©1994 Hewlett-Packard Company РЕ12461 


graphics documents are laser 
In color. 


s sharp. On plain paper. And printed 
In ho time. permanently. 


To make color easier to use, the 


Color LaserJet offers ColorSmart. 


The speedy new 
HP Color LaserJet. 


For compatibility, there's enhanced 

HP PCL 5 and optional genuine 
You've already taken the first step Adobe" PostScript" Level 2 software. 
into color printing. And it's really Add an optional industry-leading HP 


made a difference in your users’ JetDirect card and you've got a color 


work. But as demand for color has laser printer that works seamlessly 

grown, you've noticed that what they on virtually any network. 

need is more speed. Аз youd expect, this move up to 
Now, with Hewlett-Packard's latest laser color comes with HP's renowned 

innovation, you can take the next commitment to service and support. 


step. The new Color LaserJet printer. For more information or a sample 


It keeps pace with the workload by from the fast new Color LaserJet, 


delivering up to 2 sharp, colorful call 1-800-821-8440, Ext. 85747 


pages every minute. Or 10 black You do your job. We'll do ours. 


& white pages. Now, multiple copies HP LaserJet Printers 
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of reports and proposals can easily 


be done in color. Merged text and 


PETER LOPEZ © 1995 


ШАША Support for Phone Technicians 


The Newton Goes 


ANDY REINHARDT 


ownsizing is a euphemism for the laying off of em- 
ployees, but it’s also a clarion call to management 
to work smarter and more efficiently with fewer 
people. The telephone companies of the U.S., tran- 
sitioning from a quasi-public monopoly to fiercely competitive 
private entities, have had to do a lot of both in the past 10 years, 
and there’s more to come. 

The dirty little secret of labor reduction, however, is its enor- 
mous price in loss of collective knowledge. Workers who have 
honed their expertise, sometimes for decades, are suddenly gone, 
taking with them a refined understanding of problems and solu- 
tions. 

The only way for companies to preserve that legacy while re- 
ducing their employment ranks is to attempt to capture such wis- 
dom in software, using expert systems. This need, coupled with 


the growing complexity of the phone system and the drive to 
boost productivity, is spurring a new wave of automation at local 
and long-distance telephone companies. 

Considering how advanced the phone networks are, their op- 
erations are remarkably low-tech in certain labor-intensive ar- 
eas, such as field service. Until recently, repair technicians often 
got their assignments over the phone from a central dispatcher (a 
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practice that’s still common at smaller independent firms) and 
later filled out paper forms to record the results of service calls. 
These forms were then manually rekeyed into mainframe com- 
puters for tracking and analysis. Even now, technicians can com- 
plete just three to four jobs per day, on average. 

Phone companies are now trying to drive automation from the 
regional data centers into the hands of so-called craft techni- 
cians, the people in the yellow hard hats who test and repair 
phone lines. There are an estimated 100,000 such professionals 
in the U.S. alone, and as many as half a million worldwide. Con- 
sidering that they work on and around phone lines, their efforts 
don’t currently take full advantage of the communications in- 
frastructure that’s literally at their fingertips. 

Firms that supply equipment to telephone companies are now 
being pressed into de- 
signing for downsizing: 
Telephone companies 
are seeking products 
that will enable them 
to automate field tasks, 
reduce their labor costs, 
and improve the overall 
work quality. One such 
supplier is Harris (Mel- 
bourne, FL), whose Dra- 
con division, located in Camarillo, California, de- 
signs and manufactures telephony test equipment. 
An early player in CATs (craft-access terminals), 
pocket PC-like devices that let line workers dial into 
service offices for dispatch instructions, Dracon has 
now struck out in a new direction with a hand-held 
computer that is based on, of all things, the Apple 
Newton MessagePad. 

Dracon’s ruggedized, custom-designed version of 
the Newton handles dispatch and other craft-access 
functions, and it also automates job tickets and results 
reporting through easy-to-use screen forms. But its 
biggest benefit is the intelligence that it delivers into 
the hands of field technicians. The Dracon SuperTech 
2000 CDA (craft digital assistant) automates test 
procedures, delivers on-line help, and provides access 
to the repositories of data, schematics, and expertise 
that were formerly carried by hand or in the heads of 
workers—or were inaccessible in the field. How Dra- 
con progressed from its original vision of a hand-held system to 
the notion of customizing the Newton is a revealing tale about de- 
veloping targeted solutions. 

The Dracon CDA also represents a major step in Apple’s effort 
to reposition its maligned PDA (personal digital assistant) as a 
vertical-market tool. (Industry wags quip that vertical markets 
are where failed consumer electronics go to die; however, the 


Harris/Dracon aims to 
boost its phone-repair 
productivity with a 
custom-designed, 
ruggedized Apple 
Newton MessagePad 


Vertical 


Newton's situation probably isn't so dire.) Dracon’s application 
is a desirable, high-visibility one for Apple: It involves blue-col- 
lar workers, harsh environments, and the potential for substantial 
productivity payback. If Apple and Dracon make this application 
fly, it could be a model for other vertical-market products. 

Both Apple and Dracon have the opportunity to apply the 
technologies of Dracon's CDA to other areas. For example, their 
nonexclusive arrangement allows Apple to leverage off Dracon's 
work in ruggedizing the Newton. This could help it sell in oth- 
er demanding environments, such as oil-field exploration, min- 
ing, shop-floor control, utilities, and governmental services (e.g., 
emergency response, traffic and parking control, census taking, 
and public health). 

Meanwhile, Dracon chose to use the Newton partly because 
of its object-oriented software environment. Although Dracon's 
software is now focused on telephone repair, its templates, scripts, 
and communications capabilities are generalizable and reusable. 
Dracon hopes to eventually provide these software tools to other 
firms customizing the Newton for field-service applications. 


Testing the Loop 

Dracon is a major player in the market for line-testing and con- 
ditioning equipment in the local, or subscriber, loop, that part 
of the phone network located between the customer site and 
the CO (central office), with products such as the DATU (di- 
rect-access test unit) Loop Conditioning System. The company 
began the project that led to the birth of the SuperTech 2000 
CDA more than three years ago, before the Newton was even 
announced. The project's roots go back even further—to 1987, 
when Dracon expanded from microprocessor-based test equip- 
ment into the market for hand-held CATs, which were pioneered 
by AT&T and Bellcore. 

Line testing and conditioning are essential aspects of POTS 
(plain old telephone service) because analog circuits are so sub- 
ject to quality degradation. To ensure an acceptable level of 
sound fidelity, technicians have to find failed components or line 
breaks and eliminate noise in the circuit. 

Before the advent of such devices as the DATU, these tests 
were performed by two people, a technician in the field and a 
partner in the CO. The field technician carried a large phone- 
like device called a butt set (named for its ability to butt in on a 
line) and an assortment of analog meters for testing voltage and 
current. He or she would call the CO, ask a worker therc to pro- 
vide a test frequency or sequence of tones on the line under test, 
and measure the results. This iterative process was easily bot- 
tlenecked when CO workers became overburdened. 

The DATU eliminates the need for a technician in the CO, 
because the field technician can call from the butt set directly 
to an interactive test system and use DTMF tones to control it. 
The DATU resides in the CO. Using tones, the field technician or- 
ders it to switch onto a specific line and then call back, perform 


- BRINGING AUTOMATION TO THE FIELD 


The Challenge 


Harris/Dracon's customers, the phone companies, 
wanted to: 


e Reduce the size of their field-service work force and boost 
productivity above the average of three jobs per day. 


* Move their data-processing workload away from central 
offices and into the field. 


• Break away from proprietary host/terminal systems and 
move toward an open client/server model. 


* Improve their overall work quality through the use of expert 
Systems. 


The Response 


These requirements propelled 
Harris/Dracon to: 


* Customize an inexpensive, mass- 
market hand-held system instead of 
designing a niche product. 


* Build a communications system 
involving both local- and wide-area 
wireless networks. 


e Obtain as many components as possible through licensing 
instead of rolling their own. 


The Outcome 


e The core Newton was wrapped in а 
tougher case and a protective rubber 
boot, fitted with backlighting and 
wireless networking capability, and 
loaded with software to automate 
phone-line tests and repair tasks. 


e Dispatch, reporting, and job-ticket clo- 
sure are simplified and speeded up. 


e Expert-system software makes it easier for technicians to 
conduct complex, iterative tests and productively use a 
variety of third-party devices. 


• Distributed servers will eventually off-load schematics, 
network diagrams, and customer profiles from central 
hosts. 


Lessons Learned 


This experience demonstrates that: 


e New platforms carry inherent risks: 
The Newton hasn't fared as well iri the 
market or attracted as much third- 
party support as was originally 
expected. 


e Harris /Dracon was surprised and disappointed by the 
paucity of development tools for the Newton but believes 
the situation is improving. 
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ДА ЕТА Support for Phone Technicians 


Key to the architecture of the SuperTech 2000 is its simultaneous use of two 
wireless networks: a spread-spectrum LAN and, for the time being, an analog 
| cellular link from the truck to the operations center. Eventually, the PC in the truck 
| will also house local data, which will reduce data traffic to and from the host. 


diagnostic sequences, or provide a set of 
frequencies. 

But the process is still a bit like detec- 
tive work, which is why clever humans 
are needed to complete the process. Most 
craft technicians used to have only high- 
school diplomas; now, because of more 
complex digital telephony, some compa- 
nies require them to hold an associate de- 
gree or pass a test. And technicians typi- 
cally spend a few weeks every year being 
retrained by AT&T and other phone-equip- 
ment suppliers. 

When telephone companies first set out 
to automate field service, their first line 
of attack was improved dispatching. Repair 
workers make between $15 and $30 per 
hour, depending on their specialties and 
skill level, so one of the imperatives was 
to send out the right person for each job, 
not somebody who's improperly qualified. 
To improve labor deployment efficiency, 
telephone companies implemented expert 
systems in their OSS (Operational Sup- 
port Systems) centers, which are regional 
facilities that oversee many COs. Among 
the information housed at OSSes are so- 
called outside-plant records, which are 
schematics of wiring plans, maintenance 
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histories, and databases of customer-ser- 
vice options (i.e., whether customers have 
selected services, such as call waiting, call- 
er ID, or voice mail). 

When a service problem is first report- 
ed, the OSS conducts an initial automatic 
test through the lines. Computers in the 
OSS ask loop-based equipment to access 
а physical circuit, and the OSS then tests 
such factors as voltage, amperage, resis- 
tance, and capacitance on the line. These 
measurements are fed into host-based ex- 
pert systems that compare the findings 
with problem profiles and provide a basic 
analysis of the fault. From this data, dis- 
patchers estimate the kind of technician 
that needs to be sent out; this saves mon- 
ey right off the bat if the problem can be 
solved by a junior person, and it shortens 
the repair time required if the problem re- 
quires a more specialized person. 

The second method used by telephone 
companies for improving labor deploy- 
ment efficiency was to issue dispatches 
by computer instead of verbally. Field 
technicians were given small CATs, typi- 
cally computers with built-in 1200-bps 
modems, that they could use to tap into 
a line and receive marching orders. These 
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devices were usually proprietary, charac- 
ter-based terminals and relied on central- 
ized host systems in the OSS (most of 
which were initially DEC PDP-11s and 
V AXes and, later, Unix-based minicom- 
puters). Nowadays, CATs are more typi- 
cally DOS-/x86-based hand-held PCs. 

In 1987, Dracon introduced a state-of- 
the-art CAT built around a pair of CPUs 
(an 8086 and an MC 6502) and a heated, 
backlit LCD. But the market failed to de- 
velop, and the company dropped the prod- 
uct in 1989. According to Norm Schillaci, 
SuperTech 2000 product manager for Dra- 
con and leader of engineering develop- 
ment for the project, CATs posed numer- 
ous architectural problems. As terminals, 
they were reliant on the host, which af- 
forded little opportunity for distributing 
processing power. In fact, telephone com- 
panies preferred that CATs not be too in- 
telligent; this kept prices down and mini- 
mized the cost of replacing any that were 
lost or damaged. 

Опе advantage of this approach, of 
course, was that new features could be 
implemented centrally instead of requir- 
ing individual devices in the field to be re- 
programmed. Unfortunately, CATs also 
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provided limited information to craft work- 
ers, and users needed training to master 
their arcane syntax. 

A confluence of forces led Dracon to 
its next solution, which eventually became 
the SuperTech 2000 system. The first fac- 
tor was the soaring amount of computer 
power that could be built into tiny devices, 
which made the use of traditional terminals 
indefensible in price/performance terms. 
The second factor was anticipation of de- 
mand for client/server solutions: While 
telephone companies wouldn't dispose of 
their OSS hosts overnight, breaking the 
hard coupling between back-end systems 
and field devices was an attractive first 
step. Third, the downsizing imperative and 
growing complexity of both the network 
and testing procedures dictated the need 
for smarter, easier-to-use field devices. 

Dracon conceptualized a new hand-held 
system that united some of the functions 
of a test meter, a butt set, and a CAT and 
added job-ticket processing, on-line help. 
and built-in expertise. This vision required 
a general-purpose computer platform be- 
cause it had to be programmable, yet it 
also had to meet some stringent physical 
characteristics (e.g., small. lightweight, 
battery-powered, and rugged). 

The need for ease of use, which meant 
getting rid of all the cryptic text commands 
used on CATs, drove the adoption of a 
user interface built on forms, check boxes, 
pick lists, and pull-down menus. Using a 
smart mobile device with a GUI would let 
Dracon hide the legacy systems in the OSS 
without requiring telephone companies to 
scrap or retool them. 

Another key early decision was to use 
wireless technology to connect the mobile 
device to other systems. One drawback of 
CATs is that a physical connection to a 
wire must be made to download service 
calls. Every time craft technicians attach a 
CAT to, or disconnect it from, the wires, 
they stress the physical connection points 
of both the phone system and the CAT. A 
wireless system not only avoids this prob- 
lem but also permits the exchange of data 
when the craft technician is driving be- 
tween job sites. 

Ironically, wireless technology also of- 
fers greater data bandwidth than current 
CATS (i.e., 56 Kbps or higher, versus 1200 
bps). At the same time, Dracon decided 
to implement a wire-line modem in the 
CDA as a backup in case the wireless sys- 
tem ever went out of commission. 


The Long Road 

Field devices used to be proprietary, says 
Dracon's Schillaci, but a few years ago, 
phone companies started issuing RFPs (re- 
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quests for proposals) for DOS-based sys- 
tems. “It wasn't that DOS was any better; 
it was that they [phone companies] were 
afraid of being boxed in by a closed sys- 
tem," he says. "They wanted the option 
of running third-party programs on these 
devices instead of relying on what the ven- 
dor supplied. And they wanted to be able 
to develop their own apps." 

In 1991, Dracon began looking at gen- 
eral-purpose platforms on which to build 
its combo unit. The first contenders, DOS- 
based pen computers from Grid Systems 
(which is now owned by AST), didn't fit 
the bill. Schillaci says that while these sys- 
tems were sufficiently ruggedized, they 


——— MÀ 
T'he telephone companies are 
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from regional data centers into 
the hands of the people wearing 
the yellow hard hats. —— 
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were too heavy, didn’t have a long-enough 
battery life, and were too expensive. Fur- 
thermore, he says, their software tools and 
operating environment (DOS plus the Pen- 
Right shell) weren't robust enough for the 
target customer base and usage profile. 
Dracon also considered building its own 
DOS-based system from scratch but ruled 
that out because of high development and 
manufacturing costs. “We are not in the 
business of making general-purpose com- 
puters,” Schillaci says. The company also 
rejected the idea of supplying an off-the- 
shelf (or an environmentally hardened) 
laptop for use in conjunction with u CAT, 
because this would have required techni- 
cians to carry two devices while in the 
field. The whole point was to roll all the 
necessary functions into a single system. 
Looking at options other than DOS- 
based systems, Dracon considered, and 
eliminated, several of them. The Eo sys- 
tems, which ran the object-oriented Pen- 
Point operating system on AT&T's Hobbit 
chip, were cast out for being too big and 
too costly. “The Eo had lots of integration 
[i.e., built-in cellular capability and a rich 
software environment], but it was heavy 
and very expensive," Schillaci says. "We 


saw it as a real disaster, and an analyst 
recommended against it." Systems run- 
ning General Magic's Magic CAP or Mi- 
crosoft's WinPad looked like they would 
not be ready soon enough. (As it turned 
out, the Newton shipped more than a year 
before the Sony Magic Link did, while 
the first WinPad systems are yet to be de- 
livered.) 

When former Apple head John Sculley 
announced the Newton, with its entry price 
of just $800, Dracon was impressed. "We 
went, ‘Wow!’,” Schillaci says. But equal- 
ly important were Apple's image and atti- 
tude. “Lots of people were trying to figure 
out what a PDA was, but Apple had come 
the closest," he adds. “They had set up 
their own division. They had a reputation 
for being a pioneer. And they had signed 
up a lot of third-party partners, like Mo- 
torola and Toshiba." And, he notes, a con- 
sultant told Dracon that he expected only 
two pen/PDA environments to succeed 
over the long haul: the Newton and the 
WinPad. 

Although the Newton was aimed at the 
consumer market, Dracon decided to tailor 
the device for a vertical application. A key 
factor in this decision was the object ori- 
entation of the Newton operating system, 
which Dracon believed would make two 
things possible: the reuse of code and easy 
third-party licensing of software compo- 
nents. This meant not only that Dracon 
could obtain software functions from oth- 
er firms rather than inventing them from 
scratch (e.g., the SuperTech 2000 CDA 
can use VT100 terminal-emulation soft- 
ware from Ex Machina [New York, NY ]) 
but also that Dracon could sell the forms 
and procedures it created (e.g., a job-tick- 
et template or a script for managing test 
procedures) to other vertical-market play- 
ers. For these reasons, concluded Schillaci, 
"We decided that going with the Newton 
was the safest thing." 


Customizing the Newton 

Dracon's original intent was to use an off- 
the-shelf Newton with an external com- 
munications module connected via the 
LocalTalk port; the target weight for the 
whole package was 2% pounds, with an 
operating life of 8 hours per charge. 

But problems emerged quickly. A wide 
variation in field-lighting conditions dic- 
tated that the display be backlit, which 
would use up more energy and require ret- 
rofitting of the unit. More important, the 
Newton's packaging—especially its un- 
protected screen surface—was not up to 
Dracon's environmental specifications. 
Among the problems: the degree of safety 
from precipitation, the quality of the seals, 
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and the placement of the speaker (see the 
table "Environmental Requirements for 
the Dracon SuperTech 2000 CDA"). For 
these reasons, Dracon decided to design a 
customized version of the Newton. 

The SuperTech 2000 CDA is based on a 
standard Newton core, using the same main 
printed circuit board as the Gelato (i.e., 
MessagePad 120) release of the product. 
However, there are differences between 
the two models: Dracon's CDA has stron- 
ger plastic and a different case, is slightly 
thicker than the Newton, doesn't have an 
infrared port, and has a different silk screen 
over the LCD. The screen is also covered 
with a Mylar shield, and there 
is a door to cover it when the 
device is not in use. Also, the 
entire system is enclosed in a 
rubber boot to further protect it 
against breakage. 

In addition, Dracon has add- | 
ed backlighting behind the 
LCD and incorporated a 
new "fuel-gauge" battery 
technology, which features 
a microprocessor in each 
battery pack that manages 


different power and re- | Thermal shock resistance Miei cei O 
charging characteristics temperature change 
transparently to the system. of -40'C to +21°С or 
This will allow seamless 421'C to +66°C 
migration from the nickel- | Water resistance Unit is splash-resistant 
metal-hydride batteries the but not submersible 
CDA uses today to more | Physical shock resistance Unit can withstand 
efficient lithium-ion batter- multiple drops from 
ies in the future. The Dra- | дире: 


con CDA doesn’t include | 

an AC adapter because it’s intended to be 
used only on battery power and recharged 
on a supplied charge stand when not in 
use. Schillaci says that one reason Dracon 
chose both the Newton and the wireless 
technology offered by Digital Ocean (Le- 
nexa, KS) was their respective power man- 
agement capabilities, compared to other 
options. 

The CDA itself is only part of the Su- 
perTech 2000 system, which also includes 
communications components for linking 
the Newton back to the CO and OSS. Built 
into the hand-held unit is a wireless LAN 
based on Digital Ocean’s spread-spectrum 
technology, used for talking to a commu- 
nications bridge located in the technician's 
truck or in a satchel. This wireless LAN 
can also be used to interface portable test 
equipment to the Newton (more on this 
later). The communications bridge, in turn, 
communicates to the service center via a 
wireless WAN; for now, Dracon is using 
analog cellular technology, but eventually 
it could employ CDPD (Cellular Digital 
Packet Data), packet radio, satellite, or 
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| Operating temperature range -20°C to +44°C 
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some other emerging technology. 

Digital Ocean’s wireless LAN has a 
range of 800 feet and operates in the 902- 
to 928-MHz unlicensed frequency range. 
Instead of frequency hopping, it employs 
direct-spread radio technology, which Dra- 
con says uses less power and allows for a 
potential throughput of up to 2 Mbps (al- 
though, due to software overhead in the 
Newton, the actual rate is now closer to 
LocalTalk rates of 234 Kbps). 

Analyst Ken Dulaney, of the Gartner 
Group (Santa Clara, CA), points out that 
direct-spread technology is more subject to 
external interference than other technolo- 


The Dracon. SuperTech 2000 CDA вит Newton tech- 
nology wrapped in a more rugged case and enhanced 
with backlighting, builtin wireless communications, and 
an improved battery. Apple is free to incorporate these ~ 
"changes into other ve nical-market ава анор of | 
the Newton. | 


| Environmental Requirements for the Dracon SuperTech 2000 CDA | 


-40'C to 466'C 


gies. But because the nature of Dracon's 
transmissions isn't very confidential and 
the signal range is fairly short, security is 
not a big factor. 

Dracon chose to adopt this two-level 
communications architecture instead of 
equipping each CDA directly with a wire- 
less LAN (either on a PCMCIA card or 
built in) for several reasons. First, the wire- 
less LAN creates a distributed communi- 
cations hub surrounding each truck that is 
capable of supporting more than one re- 
pair technician. This helps push the work 
load away from service centers and into 
the field, reducing the data traffic going 
in and out of the OSS. It also breaks timing 
dependencies between mobile devices and 
host systems: The CDA doesn't have to 
have real-time access to the host, which 
permits greater flexibility on both sides of 
the communications link. 

Second, the LAN also supports non- 
CDA devices. This means that makers of 
portable test equipment can equip their 
products with compatible radios and then 
link them locally to the CDA. 


Third, the wireless LAN uses less en- 
ergy than a WAN and operates at a higher 
data rate. To a certain extent, it also pro- 
tects Dracon’s customers against the risks 
of evolving wireless-WAN standards: 
Rather than having to change every unit 
in the field to support a new technology, 
they only need to update the more easily 
replaced interfaces in the communications 
bridges. Of course, a wireless WAN card 
could still be installed in the Newton's 
PCMCIA slot by the customer. 

The notion of a communications hub is 
central to Dracon’s long-term vision for 
the SuperTech 2000. For the time being. 
, the truck-based bridges (which 
are likely built on DOS- or 
Unix-based x86 computers) are 
mere relays that shuttle LAN 
traffic back to the service 
centers. But they will 
eventually become, or 
be attached to, distrib- 
uted servers containing 
some of the "outside 

plant" information 
that's now housed at 
the OSS. 

Thus, when a craft 
technician wants to see a 
| wiring plan or look up a 
custorner's service profile, 
" the data transmission сап 
occur locally and at faster 
LAN speeds instead of at 
slower WAN rates. Forms, 
templates, and customer in- 
formation can be maintained in the servers 
and updated via periodic downloads from 
the service center. Job tickets can be dis- 
tributed in batches each morning in real 
time and then collected when each job is 
completed, instead of on demand. 


Using the CDA 
Third-party players will determine how 
much of the craft technician's work is even- 
tually integrated into the Dracon CDA. 
Initially, the repair technicians will still 
carry portable lest equipment around with 
them, so the actual measurement of volt- 
ages and frequencies won't be done by the 
Newton. But over time, these functions 
could be brought under the CDA's um- 
brella or even designed into PCMCIA 
cards. To encourage such integration, Dra- 
con will publish the HAPI (Harris API) 
specification, which outlines the roughly 
50 function calls and 50 frames and tem- 
plates that it has added to the Newton en- 
vironment. 

The closest kind of integration would 
make use of either the wireless LAN or 
the CDA's RS-232 serial port. Makers of 
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portable test equipment, such as CTC, Tek- 
tronix, and 3M, could reengineer their de- 
vices to contain a wireless LAN or serial 
interface and then develop Newton-based 
software to access, configure, 
and control the device. The re- 
sult would allow a craft tech- 
nician to receive work orders, 
perform tests using third-par- 
ty devices, incorporate mea- 
sured results into reports, and 
close job tickets from a single 
user interface. So far, no test- 
equipment makers have pub- 
licly committed to supporting | 
the Dracon CDA, but the com- 
pany is working closely with | 
four major players, of which 
it expects at least one to attach 
a device via serial and another 
via the wireless LAN. 

[f this third party doesn't 
want its product to directly 
connect to the CDA, there's an- 
other possible integration op- 
tion: supplying Newton-based 
support software. А device 
maker could provide instruc- 
tions on how to control and 
configure its product; advice 
on how to interpret results; or 
even forms into which to enter 


| — Ground Line i 
measurements for analysis, in- | с) Ring Ground panch he pde taht at e Ф 
corporation into a report, trans- | © Tip Ground | 


mission to the OSS, or input to 
an expert system. 

According to Schillaci, all 
the programs that are now in 
development for the CDA are 


graphical and “tappable.” If © Opentine Date: Fri, 7/15 _ 
any text entry is required, they | | O Permanent Signal Release 
use an on-screen keyboard for _ | © shorttine _W/O_Dispatch Dispatch Total 


hunt-and-peck text entry, not 
the Newton's handwriting rec- 
ognition. (There are also ap- 
plications that use digital ink; 
more on this later.) Changes 
to applications can be down- 
loaded to flash memory. 

Certain Newton functions, 
such as the Intelligent Assis- 
tant, will not be available for 
craft-technician applications. 
But other built-in capabilities, 
such as the ability to record names and ad- 
dresses, will be. In addition, data values 
that are created and used by CDA pro- 
grams won't be accessible to normal New- 
ton applications, so the data can be pro- 
tected from corruption. 


Coming to Market 
The Dracon SuperTech 2000 CDA is still 
in development, with the first customer 
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shipments planned for sometime between 
March and May. Schillaci expected to be- 
gin beta-testing software in November 
1994 and estimates the final code size will 
be about 500 KB. 
Dracon is current- 
ly working close- 
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GTE, and Pacific Bell on its CDA, he 
adds, and is also talking with Bell Atlantic, 
Nynex, and other independent telephone 
companies. 

Pricing hadn't been set by the time this 
went to press, but Schillaci says the cost 
will be value-added, meaning it will re- 
flect the base $800 price of the Newton 
incremented by the value of Dracon's nu- 
merous enhancements and software capa- 


SuperTech 2000 Software 
The main screen of the suite is calied 
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bilities. By way of comparison, Schillaci 
notes that less-functional CATs sell for 
between $2500 and $5000. “There real- 
ly aren't any competitors for this [CDA] 
now," he adds. 

The precise manufacturing details also 
were not firm at press time. The most like- 
ly scenario is that Apple will manufac- 
ture the CDA under contract 
to Dracon, using excess plant 
capacity in Taiwan and Japan, 
and Dracon will handle the fi- 
па! testing, configuration, and 
delivery out of its Camarillo, 
California, facility. 

This relationship between 
Dracon and Apple, Schillaci 
claims, offers each party the 
best of both worlds. "Our ex- 
pertise is ruggedized prod- 
ucts—[preventing] what the 
environment, sunlight, and so 
on can do to products," he 
says. "Apple understood the 
limits of their design. We're 
going to ruggedize it, and then 
Ni they or anybody else can le- 

Jj | verage off that." 

| The selling proposition for 
the SuperTech 2000 CDA is 
thus threefold, Schillaci says. 
"We will save you money 
today," he says, through in- 
creases in efficiency and re- 
duction in costs. He adds that 
"we will save you money 
tomorrow" by putting in a 
distributed, TCP/IP-based net- 
work infrastructure and re- 
ducing the difficulty of mi- 
grating your back-end OSS 
systems. And "we will even 
make you incremental rev- 
enue," he notes, because sup- 
| port for digital ink and sig- 
| nature capture on the CDA 
|_| will enable the repair people 
in the field to sell services 
to customers and take orders 
from them right on the de- 
vice's screen. 

The only caveat is offered 
by the Gartner Goup's Du- 
laney, formerly a manager at 
Grid Systems, who has traveled down this 
road before. "The phone companies will 
want supplies of these devices for five 
years," he warns. "But doing special or- 
ders is not Apple's paradigm. That's what 
killed us at Grid." M 
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Andy Reinhardt is BYTE’s West Coast bu- 
reau chief. You can reach him on the internet 
or BIX at areinhardt@ bix.com. 
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Bringing software into the world is a 
little like bringing up children. You 
always know where they start, but you 
seldom know where they'll end up. These 
days, with illegal use of software so 
common, concerned developers have 
good reason to worry about the products 
of their labor. That's where НАЅР” - The 
Professional Software 
Protection System, 
comes in. 


EC: DOS, Windows AMIGA 


Like a respon- 
sible babysitter, 
HASP accom- 
panies your software 
wherever it goes. With HASP | 
there, your software won't run out of 
control. Without HASP, in fact, your 
software won't run at all. 


For developers, HASP provides the 
highest level of security and reliability. 
For legitimate users, HASP is a friendly 
and transparent solution. Once 
connected, they won't even feel it's there. 


And if your child wants to play with its 
friends, a single NetHASP lets it run free 
around a local area network. But always 
under your supervision and control. 
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Get serious about software 
protection. Since 1984, nearly one 
million HASP keys have enabled 
thousands of software developers, in 
more than 60 countries, to protect their 
software. To find out why HASP is 
considered the best product in the 
market, order your HASP Developer's 
Kit today. 


1-800-225-4277 


The Professional's Choice 


North Aladdin Software Security Inc. 
America Tel: (800) 223 4277, 212-564 5678 
Fax: 212-564 3377 
E-mail: sales@hasp.com 
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Mosaic: Beyond Net Surting 


JOHN R. VACCA 


Us easy to get tangled up in the 

Internet: Finding information can 

take too long. Servers might be 

down. Connections mysteriously 
croak. You have to know which ven- 
dors and collections to search, as well 
as the specific query language for the 
system. You have to be careful while 
formulating your query. You some- 
times have to look through too many 
hits, which are not sorted in order of 
relevance. You are working under pres- 
sure while paying for connection time. 
And it’s hard to avoid distractions— 
scrolling through the Simpsons news- 
group instead of tracking down those 
files on new object management tech- 
nologies, for instance. 

Nevertheless, the Internet provides 
access to a worldwide collection of in- 
formation resources and services, But 
for a new user, it can be confusing. Nav- 
igating the network can be an exercise 
in frustration for even the most ambi- 
tious networker. 

Fortunately, software is available that 
can help. Many users are turning to the 
Mosaic program—some estimate its 
usage at 1 million. This browsing soft- 
ware gives you a graphical interface 
for navigating the Internet. It's proba- 
bly the most popular means of wend- 
ing through the WWW (World Wide 
Web)—that hyperlinked cornucopia of 
information resources. But Mosaic is 
more than an easy-to-learn GUI for net 
surfing. It can also be a tool for pub- 
lishing information on the WWW. 

Mosaic was developed at the National Center for Supercom- 
puting Applications, at the University of Illinois at Urbana-Cham- 
paign, as an Internet-based, global, hypermedia browser. It allows 
you to hunt for, retrieve, and display documents and data from 
all over the Internet. It's a window on the ever-expanding world 
of on-line information. 

As a hypermedia browser designed for searching and retriev- 
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ing, Mosaic provides a unified interface to the di- 
verse protocols, data formats, and information 
archives used on the Internet. Mosaic draws these 
disparate pieces into a seamless picture that you 
can view with relative ease. Once you’ ve locat- 
ed a publisher's home page—the screen of the 
National Institute of Standards and Technol- 
ogy's home page (on page 78) is a good exam- 
ple—you just click on a table-of-contents-like 
listing to jump to the information you want. 

With Mosaic's hypermedia-based interface, 
hyperlinks are embedded in richly formatted 
documents that can include color images and 
sounds. “Mosaic provides the mechanisms for linking text, sound, 
images, and animations," says Leslie Southern of Ohio Super- 
computer Center User Services (Columbus, OH). “Our server 
links to other servers with common interests. While some servers 
are implemented in an outline format, we have gone to great 
lengths to integrate the information in our server." 

At the Ohio Supercomputer Center, for example, the system is 
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set up so you can browse through infor- 
mation on the center’s computing facili- 
ties. Calendar items, center initiatives, and 
news releases are closely interconnected. 
so users can retrieve associated information 
from any direction. Links are also used to 
correspond to the level of detail provided. 

Furthermore, the interface allows all 
information located around the world to 
be interconnected in an environment that 
permits users to travel through the infor- 
mation by clicking on hyperlinks. “You 
can move around within complex docu- 
ments, as well as from document to docu- 
ment across the network, simply by click- 
ing on these hyperlinks," explains Frank 
Baker, a member of The National Center 
for Supercomputing Applications' Mosa- 
ic development team. You use the same 
interface for both navigation and docu- 
ment viewing; you can even retrieve in- 
formation from Gopher, a versatile menu- 


driven information system, or from WAIS 
(Wide Area Information Service) or anon- 
ymous FTP (file transfer protocol) servers 
without moving to a different application 
for each one, Baker adds. Mosaic lets you 
use a consistent, graphical interface with 
these hard-to-use [nternet tools. 

The Mosaic interface is based on the 
idea of hypermedia, where electronic 
links—known as hyperlinks—are embed- 
ded in richly formatted documents that 
can include full-color images and sound. 
These documents are presented to users 
as pages in an interactive, scrollable, on- 
line book (see the screen of the Jet Pro- 
pulsion Laboratory document on page 78 
for an example). 

You can take advantage of the full-text 
and index-based search tools provided 
by WAIS to locate a particular document. 
As development continues, the system's 
flexible design allows other information 


and data resources, such as relational data- 
bases, to be integrated into the Mosaic en- 
vironment. 


Mosaic and WWW 

Mosaic is part of the WWW environ- 
ment—a system for maintaining distrib- 
uted hypertext that originated at the Eu- 
ropean Laboratory for Particle Physics 
(known as CERN) in Geneva. Initially de- 
veloped to keep track of researchers' in- 
formation and to provide scientists with 
an easy method of sharing data, the WWW 
is growing into one of the world's most 
widely used environments for information 
publishing. 

To access the information stored in 
WWW repositories, you must usc a client 
or a browser. “Mosaic is one of the most 
popular browsers," says Craig Schlenoff, 
an information technology manager at 
the National Institute of Standards and 


Setting Up a Server 


Т: distribute information via the WWW, 
. you first need to set up an HTTP server. 
The HTTP protocol is stateless, lightweight, 
and extremely fast, and it provides capabili- 
ties that are not found in earlier protocols, 
such as FTP. 

One of the first steps in setting up a server 
is getting server software. HTTP server soft- 
ware is available from various WWW sources 
for Unix, Macintosh, Windows, and VMS 
systems (see http://info.cern.ch/hypertext/ 
WWW/Daemon/Overview.html for more 
information on writing servers and gateways 
in general). 


Unix Servers 

NCSA httpd. This is available at the URL 
(universal resource locator) ftp://ftp.ncsa.uiuc 
.edu/Web/ncsa_httpd. 

CERN httpd. CERN's server is available 
for anonymous FTP from info.cern.ch (the 
URL is http:/Anfo.cern.ch/hypertext/W WW/ 
Daemon/Status.html). It's also available from 
many other sources; use your local copy of 
Archie to search for “www" to find a near- 
by site. 

GN Gopher/HTTP server. The GN server 
is unique in that it can serve WWW and Go- 
pher clients (in their native modes). This is 
a good server for those migrating from Go- 
pher to WWW, although it does not have the 
server-side script capabilities of the NCSA 
and CERN servers. See the URL hitp://hopf 
.Imath.nwu.edu/. 

Perl server. This is a server written in the 
Perl scripting language, called Plexus, for 
which documentation is available at the URL 
http://bsdi.com/server/doc/plexus.html. 
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Macintosh Server 

MacHTTP is available at the 
URL http://www.uth.tmc.edu/ 
mac_info/machttp_info.html. 


Windows and NT Servers 
HTTPS. A server for Intel- and 
Alpha-based Windows NT systems. It’s avail- 
able via anonymous FTP from emwac.ed 
.ac.uk in the directory pub/https (the URL is 
ftp://emwac.ed.ac.uk/pub/https). Make sure 
to download the version that’s appropriate 
for your particular processor. You can either 
read a detailed announcement at the FTP site 
or use the URL ftp://emwac.ed.ac.uk/pub/ 
https.txt. 

NCSA httpd for Windows. This server in- 
cludes most of the features of the Unix ver- 
sion, including scripts (which generate pages 
on the fly, based on user input). This server 
is available by anonymous FTP from ftp.ncsa 
sujuc.edu in the Web/ncsa httpd/contrib di- 
rectory as the file whtpl lab6.zip, or at the 
URL ftp://ftp.ncsa.uiuc.u/Web/ncsa, httpd/ 
contrib/whtpl lab6. zip. 

SerWeb. A simple, effective server for 
Windows. It’s available by anonymous FTP 
from winftp.cica.indiana.edu (or one of its 
mirror sites, such as nic.switch.ch), as the file 
serweb03.zip, in the directory /pub/pc/win3/ 
winsock. There is also a Windows NT ver- 
sion of SerWeb, available by anonymous FTP 
from emwac.ed.ac.uk as the file /pub/serweb/ 
serweb 1.71р. 

WEB4HAM. This server is available via 
anonymous FTP from ftp.iuformatik.uni- 
hamburg.de as the file /pub/net/winsock/ 
web4ham.zip. 


05/2 Server 

OS2HTTPD. For informa- 
tion, see the home page for 
details (the URL is ftp:// 
ftp.netcom.com/pub/kfan/ 
overview.html) or fetch 
the package by anonymous 
FTP from ftp.netcom.com in the directory 
pub/kfan. 


DOS Server 

KA9Q NOS (nos! Ic.exe) is an Internet serv- 
er package for DOS that includes HTTP and 
Gopher servers. It can be obtained via anony- 
mous FTP from inorganicS.chem.ufl.edu or 
biochemistry.cwru.edu. 


VMS Servers 

CERN HTTP for VMS. This is a port of the 
CERN server. It’s available at the URL http:// 
delonline.cern. ch/diskSuser/duns/doc/vms/ 
distribution.html. 

Region 6 Threaded HTTP Server. A na- 
tive VMS server that uses DECthreads. This 
offers a performance advantage, because VMS _. 
has a high overhead for each process, which. 
is a problem for the frequently forking NCSA 
and CERN servers that began life under Unix. 
A multithreaded server avoids this overhead. 
It's available at the URL http;//kegl1.eng 
.ohio-state.edu/www/doc/serverinfo.html. 


Amiga Server 

NCSA's Unix server. This Unix server has 
been ported to the Amiga and is bundled with 
the AMosaic browser. See the URL http:// 
insti.physics.sunysb.edu/AMosaic/home.html 
for details. 


Color is color, unless 
you want performance and price. 


New Phaser’ 140 Color Printer: $1,695. 

At last there’s a low-cost printer with world-class 
performance. It lets your business hit the ground running. 
Start with 360 dpi resolution on plain or glossy paper, 
transparency or back-print film. Pour on Pantone’s 
certified color and Adobe" PostScript" Level 2. Rip 
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through image processing at RISC-speed—the fastest in its 
class. The Phaser 140 supports PCs, Macs, and networks 
simultaneously, And it’s from Tektronix, a Fortune 
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color printers now starts at only $1,695, » 

and doesn't stop until you finish first. 
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Technology (Gaithersburg, MD). Be- 
cause Of its hypertext approach, Mosa- 
ic makes following references as easy 
as turning a page, Schlenoff says. “This 
allows readers to escape from the se- 
quential organization of pages and pur- 
sue topics that interest them.” 

This ease of moving around the In- 
ternet is one reason why Sun Micro- 
systems (Mountain View, СА) put its 
information on a WWW server. “Ав you 
know, the World Wide Web is explo- 
sive—more than one Web server a day 
[is] being added onto the net," explains - 
George Paolini, a network manager for 
Sun. "We see the Web as a way to 
communicate many things about our 


company: product information, service t 


information, marketing our viewpoint, 
and so on. The Web technology allows 
us, for example, to include URLs [uni- ` 
form resource locators] in our product 
ads and gives us a place where people 
can get more information distributed." 

Building on WWW's initial structures, 
Mosaic uses a client/server model for in- 
formation distribution. A server sits on a 
machine at an Internet site and answers 
queries sent by Mosaic clients, who can 
be located anywhere on the Internet. To a 
user, the client looks like any other ma- 
chine application, except it has immedi- 
ate access to information located all over 
the world. 

These pieces of distributed information 
that are sent from servers to clients are 
known simply as documents. These docu- 
ments, available through Mosaic, describe 


One of Mosaic's nifty navigation tools is the history 
window (left), which lists the available documents 
relating to a certain subject. By double-clicking on the 
name of the file, you can jump to that document and 
view it. At center is a typical stop on the data highway 
known as the WWW. This page із from a document 
about Jupiter, published by the Jet Propulsion 
Laboratory. At right is the home page of the National 
institute of Standards and Technology. By clicking on 
underlined text, you can jump to the information linked 
to the corresponding line in the table of contents. 
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Coming Attractions 


gmr the services that users can expect to 


appear during the next stages of the commer- 


cial Internet evolution include the following: 
`` e Company and service information with 


graphical impact. . 


` e Listings and personal addresses on the WWW 


on-line service directory. 


@ Automated E-mail and fax forwarding that 
` provide immediate response to customer- 


requested information. - 


ә E-mail list management and distribution. 

` е File transfer and archive services. 

- e Multiple hyperlinked pages describing products 
г „гап services connected to business information . 


and support services. 


$ e Complete Internet connectivity and 


` maintenance services, from simple dial-up to 
N direct connections. 


how to navigate through the WWW. Sep- 
arate documentation exists for each of the 
three available Mosaic versions. Informa- 
tion about all three versions is also avail- 
able on-line through the Mosaic entry page. 


Clicking Through History 

A Mosaic hyperlink is designated by un- 
derlined text, which indicates that a link 
to another document exists. To view an 
attached document, you click on the un- 
derlined text. Mosaic maintains a histo- 
ry window on every document that you 
view (see the screen). Clicking on the Back 
and Forward buttons lets you travel for- 
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ward and backward through the win- 
dow's history. 

Clicking on the history window itself 
displays the list of documents you have 
viewed. Double-clicking on any docu- 
ment title takes you to that document. 
The first document on the list is the 
aforementioned home page—the docu- 
ment you see when you first enter Mo- 
saic. Clicking on either the Home or 
Home Document button automatically 
takes you to this document. 

Ohio State University, located in Co- 
lumbus, uses its home page as an on- 
line public faculty/staff directory. “This 
page contains only text, but it is quite 
useful for looking up people in the col- 
lege," says system administrator Kurtis 
Lindemann. “Within the next couple of 
months, there will also be a private ver- 
sion of the faculty/staff directory that 
has pictures, voice annotations, movies, 
links, and whatever else each faculty 
member would like his or her home page 
to look like." 


Mosaic as a Commercial Tool 
Long viewed as a refuge for academics, 
researchers, and hackers, the Internet has 
taken a significant step toward becoming a 
national electronic marketplace with a new 
high-speed business-to-business network 
called CommerceNet. Backed by Silicon 
Valley companies such as Amdahl, Ap- 
ple. Intel, National Semiconductor, and 
Sun, the CommerceNet network has em- 
braced Mosaic to help it achieve its niche 
in the commercial electronic marketplace. 
CommerceNet permits Internet-con- 
nected companies and individuals to buy 
and sell goods by using Mosaic as an inter- 
face to look up and exchange information, 
as well as to collaborate on engineering 
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II's вазу to create 
Windows applicallons 
with browsers and 
editors thal design 
and manage lhe 
process. 


With CA-Visual Objects; developing new applications is a sight to behold. Because for the 
first time, the ease of use of visual programming has been married with the fourth genera- 
tion power of an Xbase language. 

The result is the only application development tool that gives you full object orientation, 
GUI support and client/server architectures combined with existing 
Xbase technologies and databases. 

And the advanced technology of Visual Objects doesn't stop there. 
The object orientation includes inheritance, polymorphism and encap- 
sulation. And the native code compiler boasts an engine that drives 
Visual Objects at a speed that’s as fast as lightning. Plus, the reposi- 
tory-based interactive development environment includes class 
browsers, painters, editors and prebuilt classes. 


For More Information, Call 1-800-225-5224, Dept. 14500. 


Phone soon for a closer look at new CA-Visual Objects. Your mind won't believe what your 
еуе are seeing. 
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Building HTML Documents -2V 


o- you've used NCSA Mosaic for a while, you may want to create your own docu- 
ments or home pages and make them available to the WWW. If you're familiar with a 
markup language, such as Tex, Latex, or troff, you'll make the transition to HTML (Hypertext 


Markup Language) readily. 


You can write an HTML document with any text editor. Try the Source button of your 
browser (or save itas an HTML file) to look at the HTML for a page you find particularly in- 
teresting. The odds are that writing an HTML document will be a great deal simpler than 
you'd expect. If you're used to marking up text in any way, HTML should be intuitive. 

A beginner's guide to HTML is available at the URL (universal resource locator) http:/ 
www.ncsa.uiuc.edu/General/Interne/WW W/HTML Primer.html. You can also find a plain-text 
version (at the URL ftp://fip.nesa.uiuc.edu/ncsapubs/WWW/HTMLPrimer.txt) and а com- 
pressed PostScript version (at the URL fip://ftp.ncsa.uiuc.edu/ncsapubs/W W W/HTML Primer 
.ps.Z). Because the latter two are FTP URLs, you can fetch them by hand using FTP if you do 


not yet have a WWW browser. 


In addition, there is a good set of HTML documentation available at the URL http://www 
.ucc.i¢/info/net/htm!doc.html, and there's an HTML primer with a URL of http://www.vuw 
.ac.nz/who/Nathan.Torkington/ideas/www-html html. 

Again, to learn the particulars, see the relevant on-line documentation. 


and other projects. Backed by $24 million 
in federal government and industry fi- 
nancing, it is one of the first significant 
efforts to bolster the Internet by provid- 
ing more robust software with the securi- 
ty features needed for electronic commer- 
cial transactions. “Buyers and sellers can 
now meet on the network and trust each 
other,” says Jay Tenenbaum, chairman and 
founder of Enterprise Integration Tech- 
nologies (Palo Alto, CA), one of the de- 
velopers of CommerceNet. 


One company currently demonstrating 
its wares in this new electronic shopping 
center is the Internet Shopping Network, 
based in Menlo Park, California. Referring 
10 itself as the “toy store of the global vil- 
lage,” the Internet Shopping Network is 
competing with the giant computer super- 
store chains by connecting buyers directly 
to distributors via a Mosaic interface. 

Open to anyone on the Internet, Com- 
merceNelt takes advantage of Mosaic's 
ability to act as an information-retrieval 


and browsing system. And CommerceNet 
developers are adding both data-coding 
and digital-signature technology to Mo- 
saic's capabilities. “That will make it pos- 
sible for users to conduct business trans- 
aclions without fear of fraud or theft,” 
Tenenbaum claims. 

CommerceNet’s coding technology is 
made possible by an agreement between 
CommerceNet and RSA Data Security 
(Redwood City, CA). This agreement will 
make it possible to develop and distribute 
secure versions of Mosaic that will com- 
municate with special information-server 
computers. 


Authoring Systems 

In today’s information systems, there are 
“islands of information” from which it is 
difficult to access anyone else's data in a 
uniform manner. For example. you must 
use the Dow Jones interface to search Dow 
Jones for a financial analyst героп, and 
you need the Dialog interface 10 search a 
database there. Even within a single ven- 
dor’s informaton repository, the tools are 
difficult to use. 

Users want one casy-to-use program to 
provide uniform access to all data, whether 
it’s from private, corporate, or commer- 
cial sources. And information providers 
need tools for setting up their data reposi- 
tones. This is what authoring systems with 
a Mosaic interface are all about. Two such 
systems, from InfoSeek and Quarterdeck, 


he GSH (Global Schoolhouse) Project 
connects classrooms around the world to 
demonstrate the use of the Internet and Mo- 
saic in the K-through-12 school environment. 
The project is developing collaboration tech- 
nologies, interfaces, and advanced informa- 
tion-retrieval tools, 
‘The main objectives of the GSH include 
the following: 


e Demonstrate how people and informa- 
tion resources on the [ntemet can be used as 
a classroom tool for research and as a me- 
dium for interactive, collaborative learning 
with Mosaic. 

€ Teach students how to become active 
learners and information managers. 

ә Develop an ongoing, on-line system of 

training and support for teachers so that they 

сап use Internet technology and tools effec- 
tively in their classrooms. 

€ Demonstrate the most current technol- 
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The Global Schoolhouse Project 


ogies in a classroom setting. 

e Encourage business, government, 
school, higher-education, and community | 
partnerships for ongoing collaboration con- 
cerning the integration of technology into 
the classroom. 


The GSH Project is sponsored by the Na- 
tional Science Foundation, with support from 
AT&T, Cisco, Cornell University, Farallon, 
SuperMac, U.S. Sprint, the University of Illi- 
nois, Zenith Electronics, and other organi- 
zations. Curriculum and classroom activities 
coordination is provided by the Global School- 
Net Foundation (Oceanside, СА). 

The GSH Project involves live videocon- 
ferencing among the students and teachers 
using Cornell University’s CU-SeeMe soft- 
ware and telephone audio. The project has 
recently incorporated audio that is transport- 
ed over the Internet using Mosaic and Ma- 
ven software, which was developed at the 


qos 


== 


| University of Illinois. 
Current GSH Project 
| schools in the U.S. are lo- 
` cated in California, Illinois, 
Iowa, Missouri, Nebraska, 


New York, North Carolina, Tennessee, Utah, 


Vermont, and Virginia. Participants outside 
the U.S. are located in Australia, Canada, 
England, France, Finland, Germany, and New 
Zealand. Japan, Norway, ihe Philippines, and 
several other countries are planning to par- 
ticipate in the future. 

In conjunction with the activities in their 
classrooms, students conduct at least one live 
videoconference with a government official 
in their area of study to discuss the results 
of their research and hold a question-and- 
answer session. The advantages of such an 
activity include demonstrating the accessi- 
bility of the government to the public via the 
Internet and promoting early involvement in 
the processes of government by students. 


Complete CD Recorder 
utions 


The fastest The best-priced 
desktop CD-ROM desktop CD-ROM 
recorder. recorder. 
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Speed isn’t everything - but it’s close. The dataDisc CDR-4x quad- You've been waiting for it - it's here. Announcing the dataDisc CDR- 
speed CD-ROM recorder with DiscMaker,,,, the easiest and most powerful 2x. Add to it DiscMakeryy, the easiest and most powerful premastering and 
mastering software for Windows, Mac or UNIX, makes the most powerful and mastering software package for Windows or Mac and you've got the best 
complete desktop CD-ROM recording solution available today. Don't settle for priced CD Recording system around. 
anything less. 


This second-generation CD Recorder can cut a 680 megabyte 
blank disc 36 minutes with less time required for less data. You can 
cut discs in CD-ROM (normal data), CD-DA (Digital Audio) and 

multisession formats. Or add DiscMaker 


This third-generation CD Recorder can cut a 680 megabyte 
blank disc in 18 minutes with less time required for less data. You 
can cut discs in all formats including CD-ROM, 


CD-DA (Digital Audio), CD-ROM XA Multimedia software and make CDs for 
(sound, text, images, multisession), CD-I XA (video/audio interleaving), CD-I, 
(Interactive) and more. Photo CD formatting, CD-TV and more. 
But enough on hardware. But enough on hardware. 
Premastering software is just as Premastering software is just as 


important. What features does the software.‘ important. What features does the software need? 


need? - ! ' 
Speed. A virtual CD is created as you drag and drop 


Speed. A virtual CD is created as you drag and drop files into the files into the DiscMaker window. You can reposition files and directories to 
DiscMaker window. You can reposition files and directories to optimize optimize CD performance as quickly as you drag and drop them. 
CD performance as quickly as you drag and drop them. 


True Multisession. DiscMaker implements true 
multisession, the way the Kodak Photo CD" standard has 
defined it. 


Fast, easy, affordable. CDR-2x with cable 51,995. CDR- 
2 Times, DiscMaker,,, mastering software, SCSI card, cable, 
10 blank discs and lifetime technical support, 32,495. Other 
configurations available. Blank discs available under $15! 


True Multisession. DiscMaker implements true multisession, * 
the way the Kodak Photo CD" de-facto standard has defined it. d 


Fast, easy, affordable. DataDisc CDR-4x and DiscMakery.,, 
mastering software comes bundled with a SCSI card, cable, 10 
blank discs and lifetime technical support. Other configurations 
available. Blank discs available under S15! Н 

E 


Call the number one CD-ROM company to get yours. 86 жыш: Call the number one CD-ROM company to get yours. Call 
Call dataDisc at 800-DATADISC (800-328-2347). Call today. = dataDisc at 800-DATADISC (800-328-2347). Call today. 


dataDisc. 


We simply do it for less." 
Circle 157 on Inquiry Card (RESELLERS: 158). 


are new to the market. 

InfoSeek has established a commercial 
Internet search service that interfaces with 
Mosaic. It's compatible with existing In- 
ternet end-user tools and protocols. It en- 
ables Unix, PC, and Macintosh users to 
use Mosaic as a common user interface 
and perform an easy point-and-click op- 
eration to browse, search, and retrieve in- 
formation. 

By late 1995, in addition to offering the 
basic Mosaic search service, “we will also 
bc providing our advanced Mosaic search 
software and Internet server software to 
anyone who wants to make their informa- 
tion accessible over the Internet for either 
commercial or noncommercial use," says 
Steve Kirsch, president and CEO of Info- 
Seck. "This will expand the network of 
information sources available to all In- 
foSeek subscribers. InfoSeek Mosaic CUI 
(common user interface) software will hide 
the complexity of where the data is locat- 
ed and which protocols were used to re- 
trieve the information." 

InfoSeek says it has applied for patents 
on two approaches for finding informa- 
tion with Mosaic. One is a method for im- 
mediately identifying which information 
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fax: (408) 986-1889 


Minnesota Supercomputer 
Center, Inc. 

1200 Washington Ave. S 
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National Institute of 
Standards and Technology 
Commerce Department 
Gaithersburg, MD 20899 
(301) 975-4427 

fax: (301) 258-9749 


Ohio State University 
College of Business 
1775 College Rd., 

Suite 20899 

Columbus, OH 43210 
(614) 292-9754 

fax: (614) 292-1651 


Ohio Supercomputer Center 
1224 Kinnear Rd. 

Columbus, OH 43210 

(614) 292-9367 

fax: (614) 292-7168 


Quarterdeck Office 
Systems, Inc. 

150 Pico Blvd. 

Santa Monica, CA 90405 
(310) 392-9851 

fax: (310) 314-4218 


RSA Data Security, Inc. 
100 Marine Pkwy. 
Redwood City, CA 94061 
(415) 595-8782 

fax: (415) 595-1873 


Sandia National Labs 


The Natlonal Center for 
Supercomputing 
Applications 

University of Illinois 
Champaign, IL 61820 
(217) 244-3364 

fax: (217) 244-1099 


collection(s) are relevant to a user's query, 
thus saving the user from having to know 
where to search. The other is a method for 
combining the results of searches from dif- 


More Productivity... 
Greater Control in Your 
Computer Classroom 


CLASSNET is a powerful video network that puts every 
monitor, mouse and keyboard in the instructor’s control. 


Display teacher and student screens 
to the entire class 


Observe student work-in-progress, 
then take over keyboard and mouse 


Interact with students without leaving 
your desk 


Darken screens for immediate attention 


Broadcast multimedia, VCR, Laserdisc, 
TV to student computers 


CLASSNET 


For information and free demo disk.... 


Call 1-800-922-8020 
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Works with all major operating systems 
and hardware; with or without LAN 


Supports mouse, voice, graphics 
and motion video — up to 64 computers 


Available with fast file-transfer, E-mail 
and intercom functions 


20449 East Kirkland AFB 
Albuquerque, NM 87185 
(505) 844-7192 

fax: (505) 844-8480 


ferent collections in a way that properly 
merges the relevance rankings, regardless 
of the underlying search-engine technolo- 
gies. Solving these problems, Kirsch says, 
is necessary to truly provide total access to 
global information resources. 

Quarterdeck Office Systems plans to 
bring its commercial version of Mosaic 
and publishing tools to market in 1995. 
Company officials say their planned en- 
hancements include faster performance, 
multimedia viewers, and an improved user 
interface compared to current versions of 
Mosaic. 

Quarterdeck will target two major mar- 
ket segments. SOHO (small office/home 
office) and individual users will use the 
basic package for Internet navigation and 
document viewing. These users will find it 
easy to capture information from any In- 
ternet node without the expert knowledge 
of computer commands that’s required 
by other interface options, Quarterdeck 
officials say. Corporate and Fortune 500 
accounts will use the advanced Mosaic 
tools for development of multisite infor- 
mation systems. 


Lowering the Cost of Global Communications 
Consider this: Using traditional technol- 
ogy, a direct mailing or faxing to 1200 
customers in the U.S. alone costs between 
$1200 and $1600. The same coverage with 
a global communications link costs only 
about $10. Add another 600 customers 
in six different countries, and the cost is 


North American Office: 195 W. 8th St. Holland. MI 49423 
Tel * 616-392-3707 Fax * 616-396-2224 


international Hdatrs: il Beit Hadfus St. Jerusalem 95483 Israel 


' ie ' 
«UM ceca sull about $10. Using Mosaic for global 


communications could lower the cost of 


doing business around the world. 
continued 


Circle 126 on Inquiry Card. 
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Data Compression 
Library’ Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across platforms! 


The PKWARE Data Compression Library products offer an all purpose data 
compression algorithm which compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application defined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 


PKZIP® file format. 


Versions available for DOS, OS/2, Windows, and soon for Win32. 


zi. © Compatible with 
IBM Cset/2 & 
Borland С++ for 
OS/2. 


c Routines provided as an object file 
& library file. 

• Requires 36k of memory to 
compress & 12.5k of memory to 


extract. OS/2 Version $350 


f N ° Sop orts both 
а m 2 4 Inte & Alpha 
Spee object modules. 
e Compatible with Microsoft 
Visual C 32-bit & Borland С++, 


e Requires 36k of memory to 
compress & 12.5k of memory to 


extract, Win32 Version $375 


3} ° Compatible with 
Microsoft Win- 
dows 3.x appli- 
cations. 


* Fully reentrant. 


• The DLL requires 36k of memory 
to compress & 12.5k of memory 


to extract. windows Version $350 


7 
| S 
T Ш | 2 * Compatible with 
۵ B^ popular 16-bit 
9 anguage com- 
pilers. 


e Can бе used in any memory model. 


• Requires 35k of memory to com- 
press & 12.5k of memory to extract. 


DOS Version $275 


PRWARE x 


The Data Compression Experts, 
9025 N. Deerwood Drive 


Brown Deer, WI 53223-2437 
Phone: (414)354-8699 Fax: (414)354-8559 


Please add $5.00 Shipping & Handling 
per package in the U.S. & Canada; 
$11.25 overseas. Wisconsin residents 
please add 5% state sales tax & 
applicable county sales tax. No COD. 
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Circle 105 on Inquiry Card. 


Ellery Systems provides a Mosaic in- 
terface with its Global Commerce Link 
services, which are focused on providing 
cost-effective Internet communications 
services to businesses worldwide—espe- 
cially SOHO users, independent consul- 
tants, and telecommuters. GCL gives users 
on-line offices that put their small busi- 
nesses on the global commerce map. 

GCL has the potential to advertise a 
business to millions of customers, seven 
days a week, 24 hours a day. More im- 
portant, GCL allows a company with a 
Mosaic interface to quickly and efficient- 
ly serve its customers with automated re- 
sponses to information requests, automat- 
ed price-quotation services, globe-spanning 
E-mail capability, and more. 

Being able to use Mosaic to instantly 
communicate current product informa- 
tion to customers and sale forces around 
the world can give a company a huge ad- 
vantage over competing firms. Also, be- 
ing able to automate same-day responses 
to customer inquiries and requests for 
quotes is an enormous advantage over 
competitors who don't have Mosaic—and 
who must rely on delivery services that 
can take days or even weeks to deliver in- 
formation. 

In short, GCL packages the communi- 
cations power of Mosaic for a business. 
GCL services start by preparing colorful, 
graphical information about a business, 
which is then displayed on the Internet. 
Automated information, ordering and ful- 
fillment services, customer mailing and 
list management, electronic-document cre- 
ation, and document archiving are just a 
few of the services that GCL offers. 


Evolving Mosaic 

In the nex! few years, the commercial In- 
ternet evolution—of which Mosaic is a 
part—will put adventurous businesses on 
the global information highway. With im- 
mediate presence on the WWW, a busi- 
ness will be able to differentiate itself from 
its competitors by acting as a resource for 
millions of Internet users located around 
the world. 

For people who have an Internet con- 
nection—and a considerable degree of pa- 
tience—searching through the WWW is 
the best way to find answers to many ques- 
tions. [ used Mosaic to do much of the re- 
search for this article. The pointers I've 
included should help you on your way 
around the WWW. m 


John R. Vacca is a freelance writer based in 
Houston who covers information technology. You 
can contact him on the Internet at 74044.164 
compuserve.com or on BIX c/o “editors.” 
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using computers today, you know you need power protection. Here are just 
two of the ways the new Patriot models outperform АРС» Back-UPS* line: 

* BEST's new Patriot 250VA model gives you up to 70 percent longer 
runtime. 

* In multiple-blackout situations, the Patriot 250VA model's runtime 
is more than 150 percent longer than the comparable Back-UPS* 
model. 

There are more reasons to choose BEST. For one thing, BEST was 
named the leading manufacturer of network UPS products for the second 
consecutive year in the 1994 VARBusiness magazine survey. This survey 
shows that BEST ranks first in reliability, overall quality, and technical 


“We fully appreciate the personal commitment BEST bas made to its customers 
and resellers.” Karen Dieffenthaller, Electrotec U.S.A. Inc. 
T's wonderful to see a company and management who care and are really 
interested in the customer and reseller." Rex Ennis, Blackstone Electric, Inc. 


ABESE 


Patriot and Power Partner are trademacks Your Quality Power Partner™ 
of Best Power Technology, Inc. 

Back-UPS is a trademark of American 

Power Conversion Corporation (АРС), 

which is оя silted with BEST. Best Power Technology, Inc. 


P.O. Box 280 Necedah, ЧЛ 54646 
1-800-356-5794, ext. 9062 


"Two-hour recharge between outages. First blackout five minutes at full load 
(170 wars), two-hour recharge, second bisckout, thea runtime measured. 
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State of the Art 


MATCHING COLORS 


Making color-printer output match your monitor image is a complex and frustrating problem. 
But consistent and predictable color management is on the way. 


olor is wonderful. It adds impact, 

interest, and information to most 
documents and graphics (colorized movies 
excepted). Color monitors have been avail- 
able for personal computers almost from 
the beginning. Today, inexpensive and sur- 
prisingly good new printers, using a vari- 
ety of output technologies, make color 
printing affordable for almost anyone. 

So you fire up your graphics program, 
whip up a color chart, poster, or image, 
and send it off to your desktop color 
printer. Surprise! You discover that the 
printed color doesn't match the color on 
your screen. Remember that favorite color 
photograph of your family that you had 
put on Photo CD? The monitor image 
doesn't look like the glossy print, and 
when you send the image to the printer, 
the output doesn't look like the original 
or the image that was on the computer 
screen. 

Color can be a serious problem. Its qual- 
ity changes from one device to another 
and from one operation to the next. There 
is no consistency, no accuracy, and no pre- 
dictability. 

Computers manipulate color images in 
a number of ways. You can scan a photo- 
graph or painting into digital form and 
then rework it using software, with effects 
judged on your monitor's screen. Or an 
artist can create original art directly on his 
or her computer, without any physical ob- 
ject. From there, the artwork can be trans- 
lated into a number of different file for- 
mats, combined with other images and 
text, proofed on a variety of color or black- 
and-white devices, shown on a projection 
panel, printed out on high- or low-quality 
paper, sent on for full-color reproduction 
via offset or gravure printing, or incorpo- 
rated into a multimedia product that is de- 
signed to be viewed on someone else's 
computer. 

What is merely a frustrating annoyance 


for one user can be a crippling and expen- 
sive problem for the user who must main- 
tain consistent color across a variety of 
applications, displays, and output devices. 
You can’t have the company logo appear- 
ing in 15 different shades of red, ranging 
from orange to purple. And, if you’re 
showing off a product, your reproduction 
had better look like the real thing. 

The problem is real. The good news is 
that help is on the way. A variety of prod- 
ucts tackle this problem head-on, and some 
of these technologies are being integrated 
into the next generation of operating sys- 
tems, such as Windows 95 and SunSoft’s 
Solaris. 


Standards and Software 
In “Consistent Color,” Michael Sugihara 
discusses the roots of the color-matching 
problem, beginning with the ways in which 
we define color. He describes the funda- 
mental differences between the color of 
transmitted light (e.g., from your monitor) 
and that of reflected light (e.g., anything re- 
flected off of paper). He introduces some 
of the intricacies of color space models, 
looks at the issues of color calibration and 
characterization, and explains the diffi- 
culties inherent in translating a specific 
color from one system or model to another. 
The bulk of Sugihara’s article, however, 
is concerned with the solutions, not the 
problems. An industrywide consortium is 
busy hammering out standards that hold 
out the promise of accurate and predictable 
color. Sugihara takes a broad look at sev- 
eral of the leading-edge color management 
products now on the market. He explains 
where they’re coming from, what their 
strengths and weaknesses are, and how 
they differ from one another. 


In Your Face 
While a color graphic is being manipulated 
on computer, the primary point of refer- 


Consistent Color On-Screen Color Final Output 

First, define your colors What you see—s it what What you get-—how 

and standards you want? accurate is it? 
u-——— 0 — OG. €i on ———— Rn 


ILLUSTRATION: DANIEL PELAVIN © 1995 


ence is how the image looks on the moni- 
tor. It's neither practical nor economical 
to send the file off to the color printer after 
every minor revision. For the past few 
years, monitor makers have been trying to 
address their end of the color-matching 
problem, and they have evolved some in- 
genious new approaches. 

In "On-Screen Color," Bill Hilliard, 
who is a color consultant to the VESA 
(Video Electronics Standards Associa- 
tion) monitor committee, takes a look at 
where monitor technology is heading with 
regard to color calibration and manage- 
ment, resolution, convergence, and other 
factors. He describes the color manage- 
ment solutions that monitor makers are 
currently offering with the latest crop of 
digital monitors. He also discusses the re- 
lationship between screen resolution and 
brightness and provides tips on what you 
should look for in choosing a monitor and 
a video card. In addition, he examines the 
question of how many colors you need in 
your palette. 

However, more than the monitor has 
to be calibrated; its immediate environ- 
ment plays an important role. Ambient 
lighting can seriously alter your percep- 
tion of on-screen color, and magnetic 
forces from nearby equipment or even the 
earth itself can distort color if you're not 
careful. Finally, Hilliard discusses color- 
matching issues for the flat-panel LCDs 
used in laptops and assesses how well 
their color matches up to that of CRT 
monitors. 


In Print 

Hard copy—the output from color print- 
ers and four-color printing presses—is 
the end of the line, the make-or-break area 
in which you—and your customers and 
your bosses—judge final color produc- 
tion or reproduction. À new generation 
of color ink-jet and laser printers is raising 
user expectations, but how realistic are 
these? 

In *Final Output," printer consultant 
and industry-analyst Michael Weiss ex- 
amines the current state of the art and the 
future potential of a number of competing 
color-printing technologies—ink-jet, laser, 
thermal-wax, dye-sublimation, and solid 
ink-jet. He shows how the different tech- 
nologies compare with respect to speed, 
consistency, equipment cost, and operating 
expenses, and he discusses how they are 
likely to shake out in the marketplace in the 
next few years. i 

—Russell Kay, Technical Editor 
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“НР JetAdmin and similar utilities are available for NetWare, UNIX, Мас, LAN Server, LAN Manager and other popular networks. **Ín Canada, 1-800-387-3867, Ext. 8549. Adobe, PostScript, and the PostScript logn 
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No babysitting 
necessary. 


Network-ready 
HP LaserJet printers 
for your LAN. 


You've got places to go. People to 
meet. Deadlines and demands. Why sit 
still for network and end-user problems? 

The new, network-ready HP LaserJet 
4MV, the LaserJet 4M Plus, and the HP 
LaserJet 4Si MX printers work in all the 
most popular network environments. 
And direct connect right out of the box 
with the built-in HP JetDirect network 
interface card. 

The primary benefit 
to users is, of course, 
faster job completion 
time. Network- 


ready 


F m— е 


are trademarks of Adobe Systems Incorporated which may be registered in certain jurisdictions. ©1004 Hewlett-Packard Company PE12461 


HP LaserJet printers maximize network 
transfer speed and bypass parallel-port 
bottlenecks. 

Beyond this, they also feature the HP 
JetAdmin family of printer management 
software that takes the complexity out 
of network printing.” So you can remote- 
ly set up and manage all HP JetDirect 
connected printers on the network. 

Other user benefits abound. Auto- 
matic switching between languages, I/Os 
and operating systems. True Adobe™ 
PostScript™ Level 2 software built in. And 
versatile paper-handling capabilities. 

Consider all this, along with legendary 
HP LaserJet reliability, and superior 
service and support, and there's really 
no question. Call 1-800-LASERJET, Ext. 
8549 for more information." 

Give your users network-ready HP 
LaserJet printers. Let them take care 
of themselves. Then walk away with 


confidence. 


You do your job. We'll do ours. 


HP LaserJet Printers 


U 


HEWLETT 


PACKARD 


NOW you can record your own 
CD-ROM discs. OK, you already know 
that. But what does that mean? And 
what do you really need to record 
your own CDs? 


You see, a lot of companies will sell 
you their CD-recorder, and even more 
will happily sell you their software. But 
only one company provides you with a 
complete CD-recording 
solution — JVC. 
Now record even faster! 
That's right! Complete 
2x & 4x 
CD-Recording 
systems 
are now 
shipping. 


س ——— 


Distributed in the United Kingdom: 
JVC Professional Products (UK) Ltd 
Uliswater House, Kendal Avenue 
London W3 OXA England 

Tel: (081) 896-6000 

Fax: (081) 896-6060 


Ў Are You Getting. 


Tte ДШИ COMPLETE 2x 
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Whether you need to archive data, 
or develop custom CD-ROM discs for 
distribution or multimedia 
publishing, we nave a CD-recording 
system to suit your needs. 


even faster recording! 


Get the Facts! 
We know what you need. 
After all, we have the 
mare And unlike other companies, ^ industry's only dedicated 
А = we've developed completely 
' = integrated software 
Reliable and hardware solutions, 
System 50 your JVC CD-recording 


А So call today for your 
Available” system is all you need. today Тог yo 


FREE brochure, 
Check These Features! “CD-RECORDING: 
With full support for all international The Whole Story.” 
| D-ROM d 
and emerging C standards an 714/261-1292 


formats, you can record on your PC, 
Mac or Unix computer and-thanks 
to the ISO 9660 format-your CD can 
be read by more than 28 million 
CD-ROM users around the world. 
Want more? How about mixed-mode, 
СОЧ or ХА to record your multimedia 
presentations. Or double-speed & 


JVC Information Products 
Company of America 


17811 Mitchell Avenue 
Irvine, CA 92714 


Fax: 714/261-9690 


Distributed (п Japan: 
Victor Company of Japan, Ltd 

12.3-Chome Moriya-cho, Kanagawa-ku Yokohama 
Kanagawa 221 . Japan 

Tel: (045) 450-1754 

Fax: (045) 450-1760 


Distributed in Canada: 
CAL-ABCO 

170 Alden Road 

Markham, Ontario L3R 4C1 
Tel: (BOO) 387-4345 

Fax: (805) 475-2333 
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пе IIH Story? 


quad-speed drives, for A 


support and engineering team, 
bringing you the most complete 
solutions at the lowest total cost. 


© 1994 JVC Information Products Company of America. 
All other names and trademarks are the property of their reapecirve owners. 


CONSISTENT COLOR 


Applications and operating systems that know about color will finally make effective color 
management available to the mainstream user 


MICHAEL SUGIHARA 


E is more available and less ex- 
pensive than ever. But the neophyte 
color user faces a confusing and frustrating 
situation. After struggling to get a presen- 
tation to look just right on the monitor, 
you are given obscure and unhelpful 
choices in a printer setup dialog box— 
“more vivid color,” “matches the screen,” 
or “automatic color.” After making ad- 
justments to get a desktop ink-jet printer to 
produce the proper colors, you send the 
job to the network’s high-speed color laser 
printer for duplication and to a thermal- 
transfer printer for transparencies. The 
most expensive surprise of all comes when 
you send the job to the local print shop for 
mass duplication on a four-color press. No 
two of these outputs look quite the same. 

If color is to be an effective tool, you 
must be able to create and enforce consis- 
tent, predictable color along the processing 
chain: scanners, software, monitors, desk- 
top printers, external PostScript output de- 
vices, prepress service bureaus, and print- 
ing presses. Unfortunately, professional 
use of color, particularly in the printing 
and graphics industries, has always been 
seen as an art, not a science, requiring hu- 
man intervention throughout the process. 

Technology must intervene, and peo- 
ple are still waiting for a good solution. 
But help is on the way. Many color-match- 
ing and color management schemes are 
coming to market or are already here, in- 
cluding Eastman Kodak's Precision Color 
Management System, Hewlett-Packard's 
ColorSmart, Apple's ColorSync, Pantone's 
ColorDrive, Tektronix' s TekColor, EFT’ s 
EfiColor, and Agfa-Gevaert' s FotoFlow. 


Why So Difficult? 

The dilemma of color management is that 
$ different devices just can't create the same 
9 range of colors. Some colors can be easily 
z viewed on a monitor but can't be output 
& accurately on certain printers. Conversely, 


DANIEL 
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printing processes can easily produce col- 
ors that monitors can’t display. Finally, dif- 
ferent printing processes have their own 
limitations, 

Color is created on a computer screen in 
a different fashion than it is on paper. The 
computer screen emits light directly, but 
most color that we see in the real world is 
reflected light. A standard CRT monitor 
creates color by causing red, green, and 
blue phosphors (thus, an RGB monitor) to 
glow. These phosphors on a black mask 
can simulate a wide range of colors. This 
system is called additive color. (Color 
monitors are treated in greater depth in 
“On-Screen Color” on page 101.) 

Printed material is created by applying 
inks or toner to white paper. The pigments 
in the ink absorb light selectively so that 
only parts of the spectrum are reflected 
back to the viewer’s eye (hence the term 
subtractive color). The basic printing ink 
colors are cyan, magenta, and yellow, and 
a fourth ink, black, is usually added to cre- 
ate purer, deeper shadows and a wider 
range of shades. This four-color ink pro- 
cess 1s called CMYK. 


CIE Color Space 


Do You See What | See? 
The everyday office environment also 
complicates color management. Ambient 
light directly affects what you see when 
viewing a color monitor or hard copy. Sun- 
light has more blue and green in it than 
red, and incandescent light has much more 
red. Fluorescent lamps tend to spike in the 
green range, and their noncontinuous-spec- 
trum light can further distort colors. 

There are also variations among devices, 
pigments, and media, The phosphors used 
in CRT displays vary in color and intensity 
from brand to brand and lot to lot. They 
change over time. The pigments in inks 
and toners also vary, and the nature of the 
pigment can alter its appearance. For ex- 
ample, a fluorescent pigment appears 
brighter because it absorbs light from out- 
side the visible spectrum and then emits 
it at a different, visible wavelength. Some 
types of paper soak up ink-jet ink differ- 
ently than other types. А paper's whiteness 
can also vary. Surface characteristics of 
paper—gloss, texture, and color—change 
the way people perceive colors. 

This perception is perhaps the biggest 


Tw 
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The CIE x,y modal is a 2-D representation of the full 3-D CIE XYZ color space model. The lines on this figure 
represent the limits (gamut) of color monitors and of web-offset printing. 
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variable. In general, the eye is more sen- 
sitive to yellows and oranges than it is to 
blues. This sensitivity varies from person 
to person and usually becomes more ex- 
aggerated with age. 


Color Spaces 

How do you describe color in a meaning- 
ful, objective way? Most color systems 
define color in terms of a 3-D color space. 
The most common systems are RGB for 
monitors and CMYK for printers. Unfor- 
tunately, both these color spaces are de- 
vice-dependent, because they describe the 
levels of the signals sent to the device, not 
the color those signals produce. Send 100 
percent red and 100 percent green signals 
to two different monitors side by side, and 
you'll see different shades of yellow. 

The CIE (Commission Internationale de 
l'Eclairage) was formed early in this cen- 
tury to develop standards for the specifi- 
cation of light and illumination. From a 
series of experiments run in the late 1920s, 
the CIE averaged subjective responses to 
color patches illuminated by a standard 
light source and created a series of mathe- 
matical transformations. From these, they 
derived three theoretical primary sources— 
named X, Y, and Z—that could be com- 
bined to produce all colors visible to the 
human eye. In rough terms, X represents 
the amount of redness in a color, Y the 
amount of greenness and lightness (bright- 
to-dark), and Z the amount of blueness. 
This system was adopted as the CIE XYZ 
model, and it's the basis for most other 
color space models. 

It's difficult to illustrate the CIE XYZ 
model because of its three dimensions. 
Thus, a 2-D transformation, called the CIE 
x,y model, was created by separating the 
achromatic portions (i.e., blacks, whites, 
and grays) from the chromatic (i.e., those 
containing hues). À color's position in this 
space is given by calculating coordinates 
where the x value 1s the ratio of the redness 
value divided by the total reflectance: x — 
X/(X+Y+Z). The y value is the ratio of the 
greenness value divided by the total re- 
flectance: y = YAX+Y+2). The resulting 
color space, or chromaticity diagram, is 
shown in the figure “СТЕ Color Space." 

Translating device-dependent color 
spaces to an objective color space and back 
again is the fundamental challenge for 
color management systems. Some use 
lookup tables while others use transforms. 
If the lookup table is too small or the trans- 
form method too simplistic, however, 
rounding errors can lead to color shifts or 


STATISTICA/w" (for Windows) Complete Statistical Sys- 
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures = Complete Windows 3.1 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
support m Unlimited numbers of data-, results-, and graph-windows 

| Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi- 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step- 
wise discriminant analysis; log-linear analysis; factor analysis; clus- 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast- 
ing; lags analysis; quality control; process analysis; experimental de- 
sign (with Taguchi); and much more ш Manuals with comprehen- 
sive introductions to each procedure and examples m Hypertext- 
based Stats Advisor expert system m Extensive data management fa- 
cilities (spreadsheet with long formulas, block operations, ad- 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) m Batch command 
language and macros also supported, “turn-key system” options 
All output displayed in Scrollsheets™ (dynamic, customizable, pres- 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) m Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) ш Megafile Manager with up to 32,000 variables (8 Mb) 
per record ш Unlimited size of files; extended (“quadruple”) preci- 
sion; unmatched speed ш Exchanges data and graphs with other ap- 
plications via DDE or an extensive selection of file import/export fa- 
cilities ш Hundreds of types of graphs, including categorized multi- 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs m Facilities to custom design new graphs and add 
them permanently to menu m On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com- 
plex objects, interactive embedding of graphs and artwork, special 
effecis, icons, maps, multi-graphics management, page layout con- 
trol for slides and printouts; unmatched speed of graph redraw m 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs m Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay- 
ered compressions, marked subsets m Price $995. 


Quick STATISTICA/w" (for Windows) А comprehen- 
sive selection of basic statistics and the full graphics capabilities of 
STATISTICA/w m Price $495. 


STATISTICA/pos™ (for DOS) A STATISTICA/v-compat- 
ible data analysis system ш Price $795. 


Quick STATISTICA/pos™ (for DOS) A subset of STA- 
TISTICA/bos statistics and graphics m Price $295. 


Domestic sh/h $10 per product; 14-day money back guarantee. 


StatSoft" 
2325 E. 13th St. « Tulsa, OK 74104 • (918) 583-4149 
Fax: (918) 583-4376 


Overseas Offices: StatSoft of Europe (Hamburg. FAG), ph: 040/4200347, fax: 
040/4911310; StatSott UK (London, UK), ph: 0462/482622, fax: 0462/482855; StatSaf 
Pacilic (Melbourne, Austrafia), ph: (03) 653 6580, fax: (03) 663 6117; StatSoft France 
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STATISTICA/Mac" 
comprehensive data analysis and graphics system designed for the Macintosh m 
Large selection of statistical methods fully integrated with presentation-quality 
graphics (incl. EDA, multiplots, a wide selection of interactively rotatable 3D 
graphs; MacDraw-style tools) m Unlimited size of files m Full support for System 
7, incl. "Publish and Subscribe" m Price $695. 


Quick STATISTICA/Mac™ (for Macintosh) A subset of STATIS- 
TICA/Mac: a comprehensive selection of basic statistics and the full graphics ca- 
pabilities of STATISTICA/Mac m Price $395. 


(Paria), ph: (1) 45 66 97 00, fax: (1) 45 66 06 51; Avallable trom other Authorized Representatives worldwide: Sweden: AkademiData Scientific AB ph: 018-210035, fax: 018-210039; Finland: Statcon Oy ph: 24-334678, f 
P i , fax: - i : : 24- , fax: 24- 
333867; Belgium: Texma Newtech 10 61 16 28; South Africa: Osiris Technical Systems 12-663-4500; Japan (Macintosh): Three's Company, Inc., 03-3770-7600; Japan (Windows): Design Technologies, ins 03-3687-1110, 


StatSoft, STATISTICAMac, Синс® STATISTICA Mac, STATISTICA Quick STATISTICA w, and Scroiishaet are trademarks of 5185501, Ine.: Macintosh, Mac Ix, Excel and MacDraw are tradectarks of their respective companies. 
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ЧТИ Consistent Color 


Lost in Color Space 


The translation between color spaces can lead to some unexpected results when switch- 
ing from one application to another. The RGB color space used for monitors and the 
CMYK color space used for most color printers serves as a good example. 

I started with a Macintosh image that, on the monitor, was 50 percent red and 25 per- 


cent green. I then used two popular im- 
age-manipulating packages, Altsys 
(formerly Aldus) FreeHand 4.0a and 
Adobe Photoshop 3.0. 

According to FreeHand, to reproduce 
this image on a CMYK printer requires 
50 percent cyan, 75 percent magenta, 

.100 percent yellow, and 0 percent 
black. Photoshop, however, calls for 30 
percent cyan, 69 percent magenta, 100 
percent yellow, and 36 percent black— 
for the same printer. The figure “Color 

Inconsistencies" shows what the result- 
ing colors look like. 

These differences in translation are 
not isolated. Products from Adobe, AI- 
dus, and Quark will show variations in 
color space translations for RGB, 
CMYK, and other common models. 
Even comprehensive color systems can 
run into trouble. Of the original 1012 
Pantone colors for coated paper, for ex- 
ample, 70 cannot be properly repro- 
duced with CMYK inks, because they 
fall outside of the CMYK gamut. 


image degradation. Ultimately, the quality 
of the output is the only real indicator of a 
color management system’s success. 


Color Management Basics 

The ideal color management system should 
enable color contro! throughout the desk- 
top environment, independent of any in- 
dividual device’s capabilities and limita- 
tions. To see how systems accomplish this, 
consider two fundamental functions: cali- 
bration and characterization. 

Calibration puts a device into a known 
state. Variables such as ambient lighting, 
media characteristics, and pigments must 
be taken into account, and the viewing en- 
vironment must be stable. If ambient light- 
ing changes—as sunlight coming through 
a window—the perception of colors on a 
monitor will change. For professional 
work, calibration is mandatory. 

Characterization describes the rela- 
tionship of a device’s calibrated state to 
an RCS (reference color space). The ideal 
RCS allows both the precise specification 
of a color and intuitive color selection. 
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Color Inconsistencies 
What the monitor showed 


50% red 
75% green 
0% blue 


The FreeHand recommendation 


100% yellow 
75% magenta 
50% cyan 

0% black 


The Photoshop recommendation 


100% yellow 
69% magenta 
30% cyan 
36% black 


Each color management vendor has its 
own proprietary RCS and characterization 
methodology. All supply profiles for pop- 
ular input, display, and output devices. 
However, devices may require periodic 
recharacterization to maintain accuracy. 
For example, monitor phosphors react to 
temperature and change color with age. 


Where Color Management Belongs 
Until Apple introduced ColorSync as a 
part of its System 7.x operating system in 
1992, color management was left to spe- 
cific applications. For example, Adobe 
Systems’ PageMaker 5.0 uses the Kodak 
Precision CMS, and QuarkXPress 3.2 is 
bundled with an EfiColor XTension. These 
high-end systems have produced impres- 
sive results, but they are computationally 
intensive and mutually incompatible (see 
the text box "Lost in Color Space"). 
Another approach is to put color selec- 
tion parameters into the printer driver, as 
HP has done with its ColorSmart technol- 
ogy. Not a true color management system, 
ColorSmart tries to anticipate what you 


expect in color output, with the emphasis 
on predictability, vibrancy of color, clarity 
of text, and subjectively appealing colors. 
Color accuracy per se takes a back seat. 
This approach is helpful for the casual 
user, but it works against the overall goal 
ofa WYSIWYG color environment. 
Putting color management into the op- 
erating system, as opposed to into appli- 
cations, allows any application to take ad- 
vantage of color management and will 
theoretically result in predictable and con- 
sistent color. In practice, however, some 
trade-offs between color management ac- 
curacy and system performance still exist. 


Standards Please! 

Recognizing the problems of cross-plat- 
form color, the ICC (International Color 
Consortium, although originally named 
the ColorSync Profile Consortium) was 
formed in March 1994 to establish a com- 
mon device profile format. The founding 
companies included Adobe, Agfa, Apple, 
Kodak, Microsoft, Silicon Graphics, Sun 
Microsystems, and Taligent. 

The ICC published its first standard— 
version 3 of the ICC Profile Format—in 
June 1994. Apple plans to integrate the 
new ЇСС format into its QuickDraw GX, 
and SunSoft has committed to using the 
format in its Solaris operating system. Per- 
haps most important, Microsoft's promised 
Windows 95 will also use the ICC format. 

The fact that the three most prominent 
operating environments will support the 
same device color profiles is important, 
but it doesn't guarantee that they will work 
the same. In fact, the ICC Profile Format is 
designed to be extensible to allow basic 
color management and to meet high-end 
prepress production needs. There are also 
provisions for "private" codes in the for- 
mat, which some people fear may make 
certain profiles less flexible and thus com- 
plicate cross-platform compatibility. 


Windows 95 and ICM 
Windows 95 will be the first Microsoft 
operating environment to include color 
management, which will be called ICM 
(Independent Color Matching). This uses 
a default color-matching module licensed 
from Kodak, along with device profiles 
for many common monitors, scanners, and 
printers. ICM is also expected to be in- 
cluded in a future release of Windows NT. 
As of press time, Microsoft hadn't re- 
leased a Windows 95 beta that included 
ICM, so the exact implementation and user 
interface are still unknown. But Microsoft 
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Conceptual design by Robert P. Humeniuk and Jerry D. Flynn of McDonnell Douglas Space Systems 
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j- of this-world 


Personal workstations from Intergraph Computer Systems transport you to a world where high-end graphics software runs alongside your office 
automation tools — at a cost that won't send your budget into orbit. Until now, the processing power required for high-level CAD/CAM/CAE software 
forced you to work in two separate worlds: a PC for your office tasks and a workstation for intensive graphics design. 


Now you can experience warp speed in both worlds. Personal workstations (TD-2 through TD-5) are equipped with single or dual Intel Pentium 
processors. In addition, they implement a workstation-like architecture that boosts Pentium power. So compute-intensive engineering operations — 
and your Microsoft Windows applications — run at lightning speed. And you can choose either Windows NT or Windows/DOS. 


Light years beyond other systems, personal workstations are the first to implement the full thrust of OpenGL for graphics acceleration. So you can rocket 
through intensive 3D graphics operations such as rendering, modeling, and animation up to 100 times faster than conventional technology allows. 


Why pay astronomical prices for workstations or push a PC beyond its limits? Choose the only Intel-based system made for the world of graphics — 
the personal workstation from Intergraph Computer Systems. 


Call today: 800-763-0242 or 1-205-730-5441. Or reach us on the Internet at INTERGRAPH 


http://www.intergraph.com. COMPUTER SYSTEMS 
d. Circle 85 on Inquiry Card (RESELLERS: 86). 
=== toleryrzph ant he Intergraph logo ше герат tradernzsts and TD-1 TD-3, TO-A, са TD-5 are trademarks of irergraph Corporation. 
денир. n —————--——-——— 
pentium Ў 1 Winn Megatrends Сарут 1994 lenergeaph Corporation, fturtvitle, AL 5599-0001, DDADISOBG 
EADY-TO-RUN $41 System 


Save Disk Space 


PKZIP version 2.0 


Ф 
PC WORLD PKWARE introduces the next generation of its award 
| winning compression utility. PAZIP 2.0 yields greater 
КММ, performance levels than achieved with previous releases 
Мм, of the software. PKZIP compresses and archives files. 
NN This saves disk space and reduces file transfer time. 


Software ENED! You can E reduse А 
product duplication costs by decreasing the number о 
ДОВ CLASS disks required to distribute your applications. Call for 
Distribution License information. 


Put Your Executables on a Diet 


Software developers! Save disk space and 
media costs with smaller executables. You can 
distribute your software in a compressed form 
with PKLITE Professional. PKLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by PKLITE. This 
discourages reverse engineering of your 
programs. 


PKLITE increases your valuable disk space by compressing DOS 
executable (.EXE and .COM) files by an average of 45%. The operation of 
РКИТЕ is transparent, all you will notice is more available disk space! 


r YOUR Application 


allows you to incorporate data 
compression technology into your 
software applications. The application 
program controls ail the input and 
output of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 


^ 
AIF Purpose Data Compression Algorithm compresses ASCILor binary data 
quickly. The routines can be used with many popular DOS Janquages. A 
Windows DLL and an OS/2 32-bit version is also available! 


9025 N. Dcenweod Drive Brown Deer МІ 53223-2437 
(414) 554-8699 Fax (414) 354-8559 


TRWABY, Data Compressipn Магу for NOS S275  FRWAHE Data Compression Library for OS/2 $350 


ЛА РАМА Data Compression Kibrary DEL for Windows $330 
КИЛ 547,00 VALITE 546.00 PRLIFE Professional $136:060 


Pit add TENU Seed per pacsep dn the TS & iil, SIT 295 overscay 
MitiSconsm го sis cet Jp Shae soles li & count sales tan. 
Мни cw) Bastiat аралга pce POW ionis 
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The FKWARE Data Compression Library 


Circle 106 on Inquiry Card. 


and others have discussed many of ICM's 
technical and architectural elements. Ac- 
cording to Myron Kassaraba, Kodak's di- 
rector of licensing for color management 
products, Windows 95 will ship with 8°- 
size (8 bits describing each of the three 
color components) device profiles. This 
is the smallest profile that will produce 
good results in the desktop environment. 
ICM’s 12-bit transform engine for color 
matching can also handle more robust pro- 
files (16° and 32") in professional applica- 
tions, though at the expense of overall per- 
formance. Because ICM will accept the 
ICC Profile Format, third-party peripheral 
makers need develop only a single profile 
for Macintosh, Windows 95, and Unix en- 
vironments. 

ICM’s design will reportedly allow you 
to “plug in” third-party color-matching 
engines to replace the default Kodak tech- 
nology. Expect Agfa, EFI, and Pantone to 
provide such engines during the next 12 
months. 


Apple's ColorSync 2.0 

Although ColorSync has been around since 
1992, only a few applications suppliers 
have used its functionality. ColorSync 1.0 
was criticized as not being flexible enough 
for both casual and professional color users. 
Also, version 1.0 lacked direct CMYK sup- 
port, using only the CIE XYZ model for 
device independence and RGB for Quick- 
Draw compatibility. 

ColorSync 2.0 has yet to ship, but it will 
establish the ICC Profile Format as a prac- 
tical matter. With this product, Apple will 
take the industry a long way toward mak- 
ing cross-platform color management a 
reality. ColorSync 2.0 adds the CMYK 
color model, so it will support most color 
printers. It will also support earlier Mac- 
intosh technology, including the original 
QuickDraw and the new QuickDraw GX, 
and can use version 1.0 profiles and APIs. 
In ColorSync 2.0, the interaction between 
applications and color management has 
been simplified. Third-party color man- 
agement modules can be used for some 
devices and the default module for others. 

But ColorSync and ICM don't address 
all your color needs. Both offer basic color 
management through a device-independent 
color space model, and device profiles for 
common displays, scanners, and printers. 
But neither supplies the tools needed to 
fully integrate color use into everyday com- 
puting. Companies such as EFI, Kodak, 
Pantone, and Trumatch provide value-added 
software that will enhance the functionality 
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Nanao has something 
you’ve been waiting, for: WYSIWYP. 
We're the first monitor manufacturer to include 
new Colorific" color management software free with our 
17" or larger FlexScan® professional display monitors. With 
easy-to-use, set-and-forget Colorific, you can print graphs, presentations, transparencies 
and other business documents - the first time — in the colors you actually sce on the 
screen. Just think what this means: output color accuracy. Time savings. Reductions 
wcuewo soeces in trial-and-error draft printing. No more surprises. Colorific is the first | | ® 
software-only color calibration system that replaces add-on hardware iN AN ЛО 
KODAK Solutions costing from $300 to $1,000. And it’s available today. Once im 
=== again, Nanao continues a tradition of industry innovations. Our award- 
winning FlexScan family of monitors are renowned for ultra high resolution, sharp 


edge-to-edge focus, energy-saving features and high product reliability. Now we're NANAO USA CORPORATION 


ing one m Ist: j olorific.** 23535 Telo Avenue, Torrance, CA 90505 
adding ore breakthrough to the list: WYSIWYP with Colorific malar quii 


1-800-800-5202 


Superior In Every Detail 


Superior {п Every Detar! 1$ a registered trademark of Nanao Corporation, All product names are 
trademarks of their respective compames. 01994 Nanso USA Corporation. “З year on P Ф L 
Î year on СЕТ. " * Actual printout may vary. Colonific provides nearest passible match of output. 
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of the built-in systems. These include tools 
to match desktop color output to four-color 
press output and color calibration for indi- 
vidual scanners and monitors. 


Pantone’s POCE and ColorDrive 
In 1963, Pantone (Carlstadt, NJ), a leader in 
color-reproduction technology, introduced 
to the printing industry its first color system, 
PMS (Pantone Matching System). Now it 
offers many software tools for color man- 
agement, notably POCE (Pantone Open 
Color Environment) and ColorDrive. 
Announced in October 1993, POCE is 
the result of a collaboration between Pan- 
tone and Light Source Computer Images 
(Larkspur, CA) to develop a color man- 
agement system applicable to photographic 
color and printed spot color. (Spot color is 
a part of an image that is printed with a sin- 
gle-colored ink or toner, not a combination 
of colors). POCE has since been over- 
shadowed by Microsoft’s selection of Ko- 
dak technology and by Apple’s continuing 
efforts with ColorSync. As a result, Pan- 
tone is concentrating its efforts on its tra- 
ditional strong point, industry-standard spot 
colors, according to Andy Hatkoff, Pan- 
tone's director of business development. 
It can be difficult to take a color created 
in one application and use it in another. 
Most solutions are based on standardized 
palettes created from a fixed number of 
colors. Unfortunately, these systems don't 
easily support custom colors. Pantone's 
ColorDrive, announced last September, is 
designed to standardize palettes, letting 
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eSupport for all types of memory, 
I/O cards and Type Ill hard drives 


Board Level Disk Emulators 
* Replace mechanical drives in embedded systems 
* High performance and low cost models available 
* Flash, EPROM and battery-backed SHAM 
technologies. Capacities from 180K to 16MB 
e Dual drive and hard drive emulation support 


PCMCIA Carddrives & Adapters 
e Use PCMCIA cards in your desktop or 


«Internal model fits in 31/2” drive bay 
eDual socket & external models available 


*DOS & Windows compatible drivers included 


Ecos CURTIS, INC. Industry Leader in Disk Emulation Products 


ООА Consistent Color 


different applications use the same colors 
and enabling proofing devices (e.g., desk- 
top color printers) to produce output that 
closely reflects what will be produced via 
offset or gravure presses. ColorDrive en- 
compasses Pantone's color systems and 
lets you import and export custom colors 
between applications. Printer output is cal- 
ibrated for printers that contain Pantone- 
licensed palettes and for any printer with 
ColorSync |.0-compatible profiles. Color- 
Drive should be available for the Mac 
(68K or native Power Mac) this month; a 
Windows 95 version is scheduled for the 
second quarter. 


Trumatch SwatchPrinter 

Trumatch (New York City) created the 
first process-color matching system specif- 
ically designed for digital output. Based 
on a clever use of the HSB (hue, saturation, 
brightness) color space, it, too, requires 
human intervention at the final step of the 
professional printing cycle. According to 
Trumatch president Steve Abramson, this 
is unavoidable, because no current com- 
puterized color management tools can yet 
replace the human eye. The differences 
between the color capabilities of monitors, 
color printers, and the four-color press, he 
Says, are still large enough that no amount 
of manipulating the color space data will 
result in a "perfect" match. 

Color printers—whether ink-jet, ther- 
mal-transfer, laser, or dye-sublimation— 
cannot faithfully reproduce all the colors 
produced by the inks of a four-color print- 


SOLID STATE Disk Emulators and PCMCIA Products 


PC CardShark II" 
PCMCIA Carddrive 


ing press. Trumatch's SwatchPrinter soft- 
ware lets you print a 27-page reference 
showing the 2000+color Trumatch palette, 
along with each color's CMYK percent- 
ages, on a color PostScript printer. This 
output can be compared with a Trumatch 
color swatch fanbook showing the same 
colors printed on a four-color press, which 
will pinpoint any differences and simplify 
color selections for final printing. 


Closing in on Consistent Color 
Effective color management has come 
much closer to reality in the past year than 
many people thought possible. Virtually 
all major color participants have embraced 
the new device profile standard, and this 
year will see color management widely 
incorporated in operating systems. For the 
first time, you will begin to see cross-plat- 
form compatibility through standardized 
device profiles and third-party software. 
Full color management will still require 
considerable intervention by trained hu- 
man eyes and considerable expense. The 
color professional will find his or her job a 
little easier because of these improvements. 
For the rest of us, however, predictable 
desktop color may, at long last, become a 
reality this year. 8 


Michael Sugihara is vice president of MWA 
Consulting, Inc., of Palo Alto, California, 
an industry-analyst organization that focuses 
on printing and imaging issues. You can con- 
tact him on the Internet at mwac@ apple 
.link.apple.com or on BIX c/o “editors.” 


For PCMCIA Products circle 75, 
OTHER Products circle 76 on Inquiry card. 


High Capacity DRAM Drive 
«Expandable 16 to 512MB. 51/4" or 
desktop models. Fast SCSI-2, SIMM | 
module based, 1тѕес access with 
built-in battery back-up and ECC. 
Flash IDE Drives with capaci- 
ties from 2.5 to 40MB 


Features: Autoboot capability, all 
models. Support for all popular op- 
erating sytems. Solid state reliability. 


Applications: Embedded 
Systems, Diskless PCs, LANs, 
POS, Medical, CAD/CAM, 
Graphics, High Performance PCs 
and Servers. 


418 W. County Rd. D * St. Paul, MN 55112 • 612/631-9512 * FAX 612/631-9508 
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ON-SCREEN COLOR 


There’s a lot more to getting and keeping accurate monitor color than meets the eye. New calibration 
technologies work with color management software to offer unparalleled color matching. 


BILL HILLIARD 


С olor monitors present the illusion 

that color output is possible. But 
there’s a considerable difference between 
the color you see on-screen and what you 
get for output. Although some programs 
let you pick colors that match Pantone, 
Trumatch, or other color reference sys- 
tems, the colors displayed on-screen never 
match the colors printed. With few ex- 
ceptions, everyone gets surprised at print 
time. 

For most users, the CRT monitor is the 
color reference that counts. These users 
aren’t desktop publishing professionals. 
They don't have color scanners, and they 

- don't try to match reference colors. They're 
just normal users of office suites, presen- 
tations or charting programs, or other ap- 
plications that display color. For them, the 
monitor is the device in the computing 
chain that defines their color palette. They 
want printed copies or transparencies to 
match the colors they see on-screen. 


| 


What We Want, or What’s White? 

Besides color the printer can match, users 
have other expectations. The monitor’s 
overall color balance should be consistent 
from day to day and from unit to unit of a 
particular brand and model. This is espe- 
cially important for work that other com- 
puter users will look at. Also, colors should 
be uniformly pure across the entire monitor, 
even in the corners. 

The monitor should also provide a pleas- 
ing look on-screen. Research suggests that 
North Americans and Europeans prefer a 
warm "paper white" tone on-screen, while 
Asians, on average, prefer the cooler, 
bluish-white tone most monitors default 
to. Because most monitors are made in 
Asia, they come with a bluish cast. 

What are cool white and wann white? A 
monitor's natural color balance is called 
its white-point color temperature, refer- 
ring to the color displayed when all three 
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Picking an Accurate Monitor and Graphics Card 


ou want or need to buy a new 

monitor. You probably already 
know how to tell if one monitor is bet- 
ter than another for general purposes; 
that information is widely available. 
But if accurate, consistent color is your 
most important requirement, what do 
you really need to look for? 


So Many Colors 

First, don’t buy more colors than you 
really need, For most desktop publish- 
ing applications, the 65,000 colors pro- 
vided by a 16-bit graphics card are al- 
most indistinguishable from the 16 
million of a 24-bit board. Most busi- 
ness and home applications do just fine 
with a 256-color, 8-bit display. CD- 
ROM multimedia titles generally use 
only a 256-color palette, so paying ex- 
tra for 16- or 24-bit video won’t im- 
prove what you see on-screen. 

Most graphics cards support 24-bit 
color, 1280- by 1024-pixel resolution, 
and 72- to 75-Hz vertical refresh 
rates—but not all three at the same 
time. This is another reason why most 
users still run Windows in 256-color 
mode, especially on large monitors, 
where flicker is more visible. This 
won't change until the cost of VRAM 
drops considerably or there's another 
design breakthrough. 

Palette size isn't really an issue for 
monitor color fidelity. Multimedia and 


WYSIWYP (what you see is what you 
print) color printing works perfectly 
well for most applications in 256 colors. 
However, it is a good idea to look 
for a monitor that offers some type of 
color calibration. Many come bundled 
with software-based color management 
systems. In addition, you should look 
for monitors (and video boards) that 
comply with VESA's DDC (Display 
Data Channel), preferably DDC level 2, 
which offers two-way communication 
between host and monitor. Some mon- 
itors skimp by supporting only DDC 
level |, which is adequate for Plug-and- 
Play-compliance but not as versatile. 


Resolution vs. Brightness 
А monitor's maximum potential reso- 
lution (e.g., 1024 by 768 pixels) is de- 
termined by its dot pitch—the center- 
to-center distance between openings in 
its shadow mask or grill. The smaller 
the pitch, the closer the openings; the 
more finer openings you have, the 
higher the resolution you can achieve. 
But you probably should not buy the 
finest-pitch monitor you can find. An 
extremely small dot pitch cuts image 
brightness and contrast. Smaller open- 
ings in the shadow mask mean that 
fewer electrons actually hit the screen, 
giving a dimmer image. You can think 
of a monitor's contrast as the difference 
between its darkest black and its light- 


est white. The brighter the white, the 
greater the contrast. You can turn up 
the brightness to compensate for a fine 
dot pitch, but if you go too far, the pix- 
els bleed or bloom, destroying the in- 
creased resolution that the fine mask 
tried to give you. 

Ultimately, you want resolution and 
brightness. Why not just increase the 
electron guns' voltage to illuminate the 
phosphors more? Unfortunately, as 
beam current increases, the shadow 
mask absorbs more electrons, heats up, 
and deforms. Also, upping the juice 
makes it harder and more expensive to 
meet radiation safety standards. 

Aperture grills are less susceptible 
to misalignment, so monitors using 
Sony Trinitron or Mitsubishi Diamond- 
Tron tubes can deliver more beam en- 
ergy to the phosphors and tend to be 
bright. However, a new warp-resistant 
alloy for shadow masks, called Invar 
(for invariable), can withstand the 
higher voltages needed to produce a 
brighter display. Most high-quality 
monitors have Invar masks. 

In trading off resolution and bright- 
ness, choose a brighter monitor for im- 
age editing, multimedia, or graphics 
work that's not particularly focused on 
WYSIWYG typography. However, for 
page layouts, word processing, or other 
line art and typographical tasks, favor 
higher resolution over brightness. 


phosphors—red, green, and blue—are fully 
illuminated. The temperature terminology 
is based on a visual equivalence between 
the monitor’s white and the temperature 
of a so-called “black body” that emits light 
when heated, such as in an electric stove’s 
heating element. At room temperature, the 
element appears black. As its temperature 
rises, the element appears first deep red 
(thus the term red hot) and then yellow. 
If you could increase the temperature of 
the element further, without it melting or 
burning up, it would look white (white 
hot) and then bluish white. 

At every point, you can measure the tem- 
perature of the element in degrees Kelvin 
(absolute) and associate the color appear- 
ance of the black body with a certain white- 
point color temperature. For example, place 
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a monitor (showing a white screen) next 
to a heating element. As the heating ele- 
ment's temperature goes up, it will ap- 
proach the color of the monitor's white 
screen. At the instant they match, the tem- 
perature of the heating element, in degrees 
Kelvin, is the white-point color temperature 
of the computer screen. The bluish white of 
most monitors is 9300? Kelvin. A 5000? 
white point (what some call paper white) is 
nearly the same as direct sunlight; this is the 
graphic arts industry's standard light for 
evaluating color. 


In the Eye of the Beholder 

Color is hard to quantify because of im- 
precise perception and subjective inter- 
pretation. If you say "candy-apple red" 
and "cherry red" to two people, each indi- 


vidual will imagine different colors, be- 
cause their color sensitivity and past ex- 
periences will be different. 

Differences in surrounding light affect 
color perception. Ап apple that looks so 
delicious outdoors under sunlight looks 
quite different under greenish fluorescent 
lights at home (see the figure “How Red Is 
the Apple?"). A picture of that same apple 
on your computer monitor will look dif- 
ferent at a 5000? paper-white balance than 
at the more typical bluish white. 

Also, the same apple displayed in front 
of a bright window will appear duller than 
when it's in front of a darker surround. 
This is known as contrast effect, and it's 
undesirable for accurately judging color. 
Reflections off the monitor face can skew 
on-screen colors; morning light can shift 
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From wire-framing to modeling and full rendering, the 
ViewSonic 21PS is the ideal monitor for all CAD/CAM/CAE 
applications. As an engineer, you undoubtedly spend most of 
your day electronically creating designs. The image on your 
screen is a critical factor to you. With that in mind, we designed 
our new 21" color monitor (19.7" diagonal viewable area), 
which surpasses even YOUR greatest expectations. 


The ViewSonic 21PS, with its superior screen image, features our 
OnView" control system which visually adjusts up to 20 func- 
tions. Some unique controls include trapezoid, parallelogram, 
tilt, moire, pincushioning and ViewMatch" color tuning. 


Fully loaded with features, the ViewSonic 21PS offers an ultra 
fine 0.25mm dot pitch, maximum resolution of 1,600 x 1,280 
and refresh rates up to an unbelievable 160Hz. Plus, we’ve added 
our ARAG? coating to virtually eliminate annoying glare and 
reflection from the screen. And, by incorporating ViewSonic's 
super dark screen technology, we've dramatically increased 
image contrast and color saturation. 


Drive Your Image To 


The Limi 


ac ir - 


E. 


The ViewSonic 21Р$ is MPR-II low radiation certified and 
exceeds the EPA's Energy Star" requirements by 
powering down to under 8 watts in the “Off” 

mode, and it is compatible with both PC and 

Mac systems. 


Shift into high gear with ViewSonic's new 21Р5, 
the perfect vehicle to drive your image to the 
limit...and beyond. 


ViewSonic’ 
See The Difference!” 


Tel: (800) 888-8583 or (909) 869-7976 Fax: (909) 869-7958 
Call FaxSonic at (909) 869-7318 (fax-on-demand) 

Request Doc. 162 (21PS) 

Applelink: VIEWSONIC Compuserve: 73374, 514 


All products and brand names are registered trademarks of their respective companies. 
The EPA only promotes energy efficiency and does not endorse any particular company or product. 
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ME gu: On-Screen Color 


screen colors in a reddish direction, and 
mid-afternoon lighting will cause a yel- 
low cast. Individual color sensitivity varies; 
even people with “normal” color vision 
may be biased toward red or blue. 


Altered States 
In 199], NEC (Wood Dale, IL) introduced 
on its higher-end monitors the first widely 
available method (called AccuColor) for 
adjusting the CRT to get WYSIWYP 
(what you see is what you print) color. Be- 
cause of NEC's influence on the market, 
most monitor makers offer similar con- 
trols on their 15-inch or larger monitors. 
AccuColor and its competitors let you 
manually adjust the monitor’s RGB gain 
controls. In essence, you can adjust the 
monitor's tint. If your image of an apple 
prints fine but looks pale on-screen, you 
might bump up the monitor’s red gun rel- 
ative to the others. But while this helps 
you match the apple's red on-screen, the 
overall white background of your windows 
or desktop also takes on a reddish tint. 
You've matched one color at the expense 
of 16 million others. This is the crudest 
adjustment for monitor color balance. 


Calibrating the Monitor Display 
CMSes (color management systems) are 
software applications designed to adjust 
all colors—on-screen or the printed out- 
put—to produce WYSIWYP color. (For a 
complete look at CMSes and how they 
work, see “Consistent Color" on page 93.) 
In addition to CMSes working directly 
with applications software, such as Adobe 
Photoshop or QuarkXPress, a limited de- 
gree of color management is being built 
into operating systems, notably Apple's 


104 BYTE JANUARY 1995 


Even though both halves of the apple are the same shade of red, 
differences in surrounding light affect your color perception. 


Mac System 7.x (ColorSync), 
Microsoft's forthcoming Win- 
dows 95 (using Kodak's Preci- 
sion Color Management Sys- 
tem, or KPCMS), and future 
versions of SunSoft' s Solaris. 

Sonnetech produces KPCMS- 
based software for Windows 
3.1, which is distributed with the 
newest monitors from Nanao, 
EIZO, Mitsubishi, Nokia, and 
Idek/Iiyama. NEC recently added 
Colorific as a no-charge, or bun- 
dled, option for every AccuColor- 
compatible monitor in its line. 

A CMS is a filter or equalizer 
that converts a monitor's original 
color definitions into those the 
printer needs to produce match- 
ing output. How well this works 
depends on the accuracy of the conversion 
formulas and the device profiles used to 
define the monitor's and printer's indi- 
vidual color-rendering characteristics. 

ColorSync and Windows 95 provide de- 
fault, or generic, "monitor profile" data 
files to describe the colors on various mon- 
itors. They don't provide data on the indi- 
vidual values of the specific monitor you 
are using. Needless to say, WYSIWYG 
color matching suffers. 

Monitor makers get around this limita- 
tion by providing optional or bundled de- 
vices called display calibrators. Printer 
makers, too, are beginning to supply cali- 
bration routines in their drivers, enabling 
you to reset your printer so that you can 
work better with KPCMS, ColorSync, or 
other color management systems. 

Display calibrator devices maintain 
colors by measuring—and in some cases, 
adjusting—your monitor's color charac- 
teristics. They also create a "profile" that 
accurately describes how your monitor 
shows colors. 

Hardware-display calibrators work with 
the computer's video circuitry, using a 
suction-mounted photo sensor and a serial 
connection. They set up a feedback mea- 
surement loop between the video signals 
and the colors that the sensor can see. 
Hardware calibrators for the Macintosh 
are available from Radius (Santa Clara, 
CA), RasterOps (Santa Clara, CA), and 
Daystar (Flowery Branch, GA). Units for 
PCs running Windows are available from 
Radius and Nanao (Torrance, CA). 

Other calibrators are software-based 
working at the operating environment 
level. Typically, you visually compare on- 
screen color with supplied color samples. 


Often these systems use optical illusions 
that help eliminate the need for special 
knowledge. With a mouse, you feed in- 
formation back to the CMS to create an 
accurate color profile for that monitor in 
that location. Some systems are tied to 
specific hardware, such as Radius' Color- 
Composer, for use with Radius or Super- 
Mac monitors and graphics boards. 

In the future, if a monitor complies with 
the VESA's (Video Electronics Standards 
Association's) new DDC (Display Data 
Channel) standard, you can adjust its in- 
ternal color balance and color response 
curve (gamma) without knowing anything 
about the video card, other than that it is 
DDC-compliant. DDC defines a two-way 
communications channel that lets the host 
PC adjust the monitor's color-rendering 
characteristics to a known state without 
sacrificing brightness, contrast, or color 
gamut. It does this by changing electronic 
gain controls inside the monitor, which 
gives better dynamic range (i.e., greater 
on-screen color gamut) than would ad- 
justing (thus limiting) digital values in the 
graphics board's DACs (D/A converters). 

Windows 95's Plug and Play architec- 
ture will support DDC, and NEC, Nanao, 
and EIZO are already shipping DDC-com- 
pliant monitors. 


Seeing Beyond the Surface 
How well does a monitor suppress glare 
and ambient light? Reflections from the 
CRT's phosphors themselves need to be 
reduced, lest they reduce blackness and 
image quality. To cut or diffuse external re- 
flections, makers treat the CRT's surface 
by chemical etching, mechanical etching, 
or applying silica. However, all these meth- 
ods defocus the screen image a bit. 
Another approach is to apply a thin-film 
AR (antireflective) coating directly on the 
CRT face (the best and most expensive 
method), bond AR panels to the CRT, or 
supply external slide-on panels. A few 
manufacturers, such as Matsushita, com- 
bine thin-film AR coatings with fine-grain 
silica particles. This provides a more cost- 
effective method for reducing specular 
reflections and glossiness without the ad- 
verse yield and production issues associ- 
ated with more costly AR coatings. 


A Magnetic Personality 

Because a monitor uses magnets to aim 
its electron beams, it is sensitive to any 
changes in either external or internal mag- 
netic fields. The larger the monitor, the 
greater its susceptibility to environmental 
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This Monitor Family Will Brighten Your Day. 


Thousands of satisfied color rich, low radiation and low power lation and user friendliness, 


monitor users around the world consuming monitors that are Contact Smile — our monitor 
have reason to smile. They are second to none. family will put a big, bright smile 
using the high-performance, From 9" Super VGA through on your face, too. 
nigh quality extremely reliable 14", 15",17", 20" and 21" Ultra Smile International Inc., 1575 
color monitors available from Multiscan models, Smile Sunflower Ave., Costa Mesa, CA 
Smile International, Inc. — all provides solutions for nearly 92626 Phone: (800) U SMILE-2 
fora great price. every conceivable application. 

Smile offers a range of These monitors are designed to 
high-resolution, user controllable provide optimum screen clarity, i SM { L t 
microprocessor-based, feature- sharpness, color, image manipu- d International, Inc. 


Smile International, Inc. is a subsidiary of Kuo Feng Corporation — the only Taiwan monitor manufacturer 
to offer a complete family of high-performance monitors in 9", 14", 15", 17", 20" and 21" models. 
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ТРСТ ГИ On-Screen Color 


Flat-Panel Color—Any Good? 


C LCDs are a mainstream technology for laptop computers, and some makers, in- 
cluding Compaq and Apple, have discussed using only color displays on their notebook 
computers. But are LCDs suited for careful, accurate color work? The short answer: They're us- 
able, but just barely. LCDs will never be good color-proofing devices for WYSIWYG color printing, 
because of limitations of viewing angle, contrast, and size. 

A CRT monitor propagates light over a wide angle—nearly 180 degrees. By contrast, if you look 
at an LCD from outside its 30-degree viewing angle, it's difficult to see anything on the screen 
at all. Essentially, if you rotate the screen around a vertical axis, at some point you'll see noth 
ing. Up to that point, the image contrast will steadily decrease, which means that at each angle 
you view the display from, the color looks different. 

Diminished contrast 15 also an issue because LCD contrast is so low to begin with, compared 
to CRTs. If power consumption Isn't a concem, then LCDs can get fairly bright. Their low end, how 
ever, isn't black, because some backlighting seeps through the "off" pixels, reducing the color 
gamut of LCDs substantially. In addition, bright LCDs get hot, which makes colors drift. 

Size is a killer. With windowing GUIs, people want to see more on-screen. A 14-inch LCD 
won't cut it; the market wants 15, 17, or 21 inches, and producing these is a problem of night- 
mare proportions. The typical VGA-grade, 9Y-inch active-matrix LCD panel has nearly a million 
transistors. CPU makers manufacture chips with several million transistors, using redundant de- 
signs and getting tens of small chips on a silicon wafer. However, LCD makers can't build in as 
much redundancy, and they can process only a few panels on each glass substrate. To get a large 
display, they might be able to produce only one panel on a single substrate. With an LCD, each 
defect is a dead pixel. As size grows, the likelihood of clumps of dead pixels grows dramatically, 
and manufacturing costs and yields become unmanageable. In the spring of 1994, Sharp an- 
nounced the world's first 21-inch active-matrix LCD. it produced a single prototype. Clearly, 
commercially feasible, large-screen LCDs are a long way off. 

On the horizon, Texas Instruments is perfecting another flat-panel technology, DMD (Digital МЕ 
cromirror Device), which puts millions of small mirrors on a chip. Here, too, it's hard to scale this 
technology up to large sizes, though it seems to have better potential than LCDs. However, there's 
another problem. According to Jack Roberts of Dataquest, “with LCD's, when pixels are dead, 
they're off. And this is less noticeable than if those pixels were always on. But with DMD, 
there's a 50 percent chance that a dead pixel will be off or on, so defects are more noticeable." 


variances. Clustered around the neck of 
the CRT is critical support circuitry, par- 
ticularly the yoke with its two precisely 
wound electromagnets. All monitor man- 
ufacturers fine-tune color purity and con- 
vergence—the beam's ability to strike the 
screen in the proper place—with magnets 
that are glued onto the tube at the factory. 
But during shipping, these magnets can fall 
off, or the yoke can slip. Thus, it's always 
best to purchase a monitor from a reputable 
dealer or maker who will offer service ac- 
cess or no-questions-asked returns. 

All monitors automatically degauss (i.e., 
clear themselves of any stray magnetic 
fields) when they're powered up. In use, 
however, the monitor develops a relation- 
ship with other strong magnetic fields in its 
environment, including the Earth's mag- 
netic fields, which are probably the 
strongest forces. In fact, to achieve the 
best viewing, position your monitor with 
the flow of the Earth's magnetic field: face 
the monitor west in the northern hemi- 
sphere or east in the southern hemisphere. 
Makers such as Nanao and EIZO calibrate 
their high-quality monitors differently ac- 
cording to their intended destination. 

Many monitors allow manual degauss- 
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ing to remove any stray magnetic effects 
during operation. These could be caused by 
poorly shielded power supplies, other mon- 
itors nearby, and unshielded loudspeak- 
ers. [f your monitor sits in one place and 
never moves, manual degaussing may 
never be needed. But move your monitor 
after it's been on awhile, even just swivel 
it 90 degrees, it will be out of sync with its 
new magnetic environment. Corners may 
twist, and colors may slip or smear. It's a 
good idea to turn your monitor off, de- 
gauss it manually at least once a week. 


Smaller Boxes, Better Color, Lower Cost 

In the future, we can expect shallower 
monitors based on CRTs with 1 10-degree 
beam deflection; today's monitors all use 
90-degree tubes. 

Also, expect improved convergence, 
color purity, and brightness uniformity 
across the face of the monitor. Philips 
(Nashville, TN) has introduced its Bril- 
liance 21A monitor using a digital tech- 
nology called CyberScreen to control the 
beam within tight tolerances. 

Typically, a monitor's color purity, 
white point, and brightness uniformity vary 
by as much as 25 percent between the cen- 


ter of the display and the corners. To com- 
pensate for this error, CyberScreen moni- 
tors treat the monitor face as if it were 
composed of many separate square areas, 
or tiles. These tubes are preprogrammed 
at the factory with unique correction fac- 
tors for each tile—perhaps more correc- 
tion in the corners, less correction at the 
center of the screen. Further, the unit's cir- 
cuits automatically monitor an internal 
sensor to detect changes in external mag- 
netic fields and maintain picture quality. 

The specifications for the CyberScreen 
monitors are excellent. Misconvergence 
may be as low as .14 mm versus as much 
as .4 mm in corners for competitive mon- 
itors. And variations in brightness are held 
to less than 10 percent. This greater uni- 
formity yields improved color matching. 
You can expect similar technology from 
Philips' competitors over the next year. 

Other new technology in the works will 
enable image and geometry corrections 
across the face of the monitor on a scan- 
line-by-scan-line basis. This will produce 
big improvements in color purity, bright- 
ness, and misconvergence, and other cor- 
rections are eliminated in the factory almost 
altogether—even on 110-degree tubes. 

Finally, bigger monitors will continue to 
come down in price, as more people rely 
on Windows and other GUI-based oper- 
ating systems and need displays with more 
available real estate. By 1996, according to 
an estimate by Dataquest, 17-inch monitors 
should be selling in equal numbers to 14- 
and 15-inch units. 

In today’s business, academic, and tech- 
nical settings, color is an integral part of the 
computing environment; color is an avail- 
able and increasingly important tool in 
communicating information and making 
sense out of data. Almost everyone uses 
а color monitor these days, something that 
was not true a few years ago. The net result 
of increased color requirements, technical 
improvements, compatible color manage- 
ment software, and market trends will be 
that tomorrow's crop of color monitors 
will be better and cheaper than ever. They 
will provide users with consistent and pre- 
dictable color that can be tailored to their 
specific needs and other equipment. And 
they will help put an end to all those un- 
pleasant surprises at output time. Bi 


Bill Hilliard is a founder of Sonnetech, Ltd., 
a San Francisco-based developer of soft- 
ware and hardware to improve color fidelity. 
You can reach him on the Internet at sonne- 
tech@aol.com or on BIX c/o “editors,” 


WHAT HAPPENS 


WHEN YOU ADD SIZE! 


TO AN ALREADY 


PEA PACKAGE? 


WHAT DO YOU THINK? 


At 7 feet 2 inches tall, Kareem Abdul- 

Jabbar has got some serious size, But 

that's only half the story. The fact that 

he added superior basketball skills to 

an already imposing frame is what 

made him a dominant force in the NBA 
for two solid decades. 

The new ergonomically and aesthetically designed Elite se- 
ries of monitors from MAG InnoVision have features that other moni- 
tors just can't touch. And the fact that they only come in the larger 
15-inch, 17-inch and 21-inch sizes with the most advanced CRT tech- 
nologies makes them truly fantastic. Advance Display Calibration, 
Green Energy and LCD displays combined with ultra high resolu- 
tions up to 1600 x 1280, lightening-quick refresh rates and crystal 
dear dot pitches make them impossible to beat. And since they're so 
reliable, we'll even throw in a 3-year limited warranty. 

So pick one up at a MAG InnoVision dealer near you. Their 
larger size and imposing features are liable to dominate the market 
for years to come and they cost a lot less than, say, an NBA draft pick 
these days. 
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It Miakes Simple Presentations Impressive. 
It Makes Impressive Presentations Simple. 


It's a Proxima Ovation" projection panel. 


It works with your computer and 
an overhead projector to project 
powerful large-screen images. 
Anything from simple graphics to 
full-motion multimedia presentations. 
And yes, you need one. 
Because with it, you can 
communicate more 
effectively than ever before. 

But that's not all. 
Proxima's Ovation+ is easy to 
use—just plug it in like a monitor. 
It's impressive to watch—it's active- 
matrix display projects 16.7 million 


eyepopping colors. And it puts you in command. 
Our unique Cyclops’ interactive pointer system works 
like a cordless mouse to give you total control of 
your software from anywhere 
in the room. Any software, any 
presentation, any platform. 
Suddenly, your presentations 
are more impactful. Your 
WENN points more memorable. Your 
Р Deis. ` workgroups more productive. All because 
you have an Ovation» projection panel. 
To receive your free CD-ROM demo 
ЙК or information on our complete line of 
Proxima Desktop Projection" products, call us 
today at 1-800-447-7694. 


PROXIMA? 


THE DESKTOP PROJECTION COMPANY 


Ш Oor 9440 Сотой Park Dre. San Drogo, CA 92175-2208 (619) 457-550, FAX (619) 457-3647, (800) 447-7694 (USA and Canada) European Осе Hortterweg 24, 6191 AX Bees, The hecharlancs, -3143-050 248, РАХ «31-4649 220 Proxima and Cycopa are rogatis trademarks of Proxima 
Corporation, Desktop Projector ane} Гис Projection are trademark. of Proua Corporation. Osher trademarks are tw ploperty ol ter respective сапага. U.S. and foreign patama are pending. Copyright 1994 Proxima Corporation All rignis reserved Sonclfications mre subject 10 change without nonor 
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State of the Art 


FINAL OUTPUT 


Today’s color printers get better, faster, cheaper, and more capable. Will we each have 
a color printer on our desk by decade’s end? 


MICHAEL WEISS 


RS change is the name of the 
color-printing game these days. Ris- 
ing quality, falling costs, new and im- 
proved printer technologies, and widely 
available software that can output color 
are all contributing to the explosive growth 
in color printing in a wide variety of set- 
ungs from home to school to office. These 
trends will continue over the remainder of 
the decade at an even more rapid rate. 

Accurately predicting what will change 
is a lot easier than correctly guessing when 
it will happen. New products with new 
features will bombard the market—some 
breakthroughs appear just around the cor- 
ner; others will need four or five years to 
perfect. However, the one constant will be 
that the large number of major industry 
participants will keep pushing themselves, 
and consequently one another, to provide 
users with new and better color printers. 
There certainly seems to be an industry 
consensus that color output will become 
increasingly important. 

А compelling argument can be made 
that technology generates both user inter- 
est and software developer support, espe- 
cially when delivered to the marketplace 
by Canon, Epson America, and Hewlett- 
Packard in the case of ink-jet technology or 
by HP and Xerox for desktop color laser 
printers. Other highly respected manufac- 
turers, such as Tektronix and Eastman Ko- 
dak, have generated similar support by 
producing specialty products based on ther- 
mal-wax transfer and dye-sublimation 
color-printing technologies. 


Liquid Ink-Jet Printing 

The most obvious thing about color liq- 

uid ink-jet printing is its enormous and 

growing popularity. Both HP (in 1993) 
$ and Canon (in 1994) have passed the 10 
9 million mark in ink-jet printer shipments. 
2 HP sold 5 million in 1993 alone, and 2 
e million of those were color printers. For 
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1994, HP expects 60 percent of the ink- 
jet printers it sells will be color-capable. In- 
deed, since HP introduced the DeskJet 
DeskWriter 320 and 540 and retired its 
older models, it no longer ships mono- 
chrome-only ink-jet printers. In addition 
to HP, Canon, and Epson, ink-jet printer 
suppliers include Apple, DEC, Lexmark, 
Tektronix, Texas Instruments, and Xerox. 

The success of liquid ink-jet is due to 
the printers' continually decreasing cost; 
improvements in print quality, perfor- 
mance, and ease of use; and effective mar- 
keting. Recent advances in liquid ink-jet 
printing technology include higher reso- 
lution, better ability to print on plain paper, 
faster speed, surprisingly large improve- 
ments in print quality, and the ever lower 
costs. Lightfastness and waterfastness have 
also improved. 

Printing speed is increasing, as the ven- 
dors incorporate more nozzles into their 
print heads. The new Canon BJC-4000 has 
a 128-nozzle head and prints at 5 ppm 
(pages per minute) in monochrome. An- 
other development on the horizon is a full- 
width print array. Canon could build that 
today, as well as a 256-nozzle head, but 
not at a price that makes them feasible for 
desktop printing. In five years, this will 
change. 

According to many industry partici- 
pants, another major breakthrough will be 
true medium independence—the ability to 
print on almost anything. The key to this is 
ink chemistry, something no ink-jet pro- 
ducer will discuss in detail. Ink chemistry 
is a key area of competitive advantage for 
HP, Canon, and Epson, whose R&D de- 
partments are working on improvements in 
pigments, lightfastness and waterfastness, 
and suitability for printing on a wide vari- 
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ety of media. For example, Canon already 
has a large specialty printer that uses a 
256-nozzle head to print at 400 dpi (dots 
per inch) on a wide variety of textiles. It 
prints on T-shirts, and the images do not 
fade; it also prints on bathing suits, and 
the ink will not wash off. These advances 
in ink technology will find their way to 
the desktop by the end of the decade. 

Another area of major improvement 
that’s close at hand is dramatically im- 
proved resolution and thus print quality. 
New printers from Epson and Lexmark 
entered the market in 1994 that were able 
to deliver extremely high-quality images 
because of new printer driver software. 
Resolution will continue to increase, and 
this year you will see true 600- by 600- 
dpi ink-jet printers to replace the so-called 
600- by 300-dot-addressable solutions cur- 
rently on the market. The Epson Color 
Stylus, used with its software drivers, al- 
ready claims 720 by 720 dpi. 

The next plateau in print quality will be 
photo-realistic images. In the next few 
years, units will offer high resolution (600 
or 720 dpi) with more depth of color and 
enhanced drivers to compete with contin- 
uous-tone printing from color laser, vari- 
able dot-wax transfer, and dye sublima- 
tion. Indeed, a number of major vendors 
believe that the ability to print photo-real- 
istic images at a high speed and keep costs 
low will be the key to market success at the 
end of the decade. 

Other issues, such as the cost per page, 
will fall by the wayside. Printing costs will 
decline with improvements in medium in- 
dependence, as users will no longer need to 
purchase special paper. Costs will drop 
further as competition forces vendors to 
lower their ink-cartridge prices, which to- 


_ day are still high-profit items. 

If liquid ink-jet printers can deliver 
high quality with robust duty cycles 
and offer advanced paper handling at 
speeds comparable to those of laser 
printers, they will compete aggres- 
sively with all color-printing tech- 
nologies. There are no technical im- 
pediments to any of these attributes. In 
fact, ink-jet printers have a manufac- 
turing cost advantage that should en- 
sure that they remain the lowest-cost 
color printers in the marketplace. For 
the foreseeable future, liquid ink-jet 
will be the color technology to beat. 


Solid Ink-Jet Printing 
Solid ink-jet, or phase-change, tech- 
` nology offers a good deal of promise 
as well. This technology uses heat to melt 
the ink material, which at room tempera- 
ture has the texture of a hard crayon. Once 
the ink hits the paper or other medium, it 
cools almost instantly. This attribute makes 
solid ink-jet perhaps the most medium- 
independent color-printing technology that 
is currently available on the desktop— 
early suppliers of the technology liked to 
show samples printed on sandpaper and 
toilet tissue. 

Other advantages of this type of printer 
include the production of vibrant colors 
that are especially good on transparencies, 
waterfastness, and true clean-hands in- 
stallation and resupply. Image quality is 
excellent, although not currently up to the 
level of dye sublimation. Tektronix, the 
leading supplier of solid ink-jet printers, 
has developed techniques that make mono- 
chrome text and graphics quality quite 
good. On the negative side, solid ink-jet 
printers print slowly, and they are expen- 
sive to buy and operate. Also, the color is 
not very lightfast; it tends to fade quickly 
when exposed to sunlight. 

Tektronix has made significant R&D 
investments in the technology and is 
clearly aware of the current shortfalls. 
There is every reason to believe that its 
next generation of printers will be at least 
twice as fast as the current Phaser 3001, 
which doubled the speed of the first-gen- 
eration Phaser III PXi. 

There is nothing inherent in the solid 
ink-jet technology that would inhibit it 
from being competitive with desktop color 
laser solutions. А. J. Rogers, strategic mar- 
keting manager of the Tektronix Color 
Printing and Imaging division, likes to say 
that "it has the simplicity of liquid ink-jet 
without the drying-time problem." Solid 


Powerful 

Brings power to your 
network. Controls 

2 to 1,024 computers 
(networked or stand- 
alone) from a single or 
several location (s) 
simultaneously and 
independently. Allows 
access anytime, any- 
where: viewing, moni- 
toring, operating are 
no longer restricted 
to local consoles. Pro- 
vides increased system 
security and produc- 
tivity. 


Efficient 


Cuts down on the need for large quan- 
tities of monitors, keyboards and mice. 
Reclaims floor space. Saves time and 


money. 


ONE FOR ALL 


and all on one 
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Integrated 
Hardware-based and 
software-independent. 
Flexible, modular, up- 
gradable. The system's 
unique matrix techno- 
logy minimizes cabling 
requirements and 
ensures trouble-free 
operation. 


Reliable 

A range of quality 
German engineered 
products that meets 
today's computing 
needs. 


The PolyCon Management System 
- A totally new approach - 


HainteichstraBe 77 


Call this number NOW! Fax: 
Ask for detailed information. 
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ink-jet printing is already fully medium-in- 
dependent and is more reliable and easier 
to use today than color laser printing. Fur- 
ther, the lightfast problem seen in Tek- 
tronix offerings can be overcome: Brother 
offers a solid ink-jet printer that uses a 
pigmented ink that is much more resistant 
to fading. 

Major solid ink-jet improvements need 
to occur in two areas: performance and 
price. Speed is the easier of the two to 
achieve. The next generation of solid ink- 
jet products, due out this year, is likely to 
comprise true page printers with the abil- 
ity to print color at least as fast as current 
color laser printers. Price breakthroughs 
will be contingent on higher sales volumes 
that would dramatically reduce manufac- 
turing costs. To do this, solid ink-jet print- 
ers will have to keep pace with the print- 
quality improvements expected for both 
liquid ink-jet and color laser technologies. 

Solid ink-jet color-print quality is al- 
ready good for graphics and will improve 
with further development. However, text 
quality must be improved, especially in 
monochrome, to compete successfully with 
laser printers. It seems clear that color laser 
printers will improve to match mono- 
chrome laser quality with increased reso- 
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lution, moving from 300 to 600 to 1200 
dpi using smaller toner particles and reso- 
lution-improvement techniques. Solid ink- 
jet devices will have to match the higher 
resolution and better text imaging. There 
are no basic technical impediments to this, 
but print quality comparable to today’s 
monochrome laser printers is probably two 
generations of solid ink-jet printers away. 

Solid ink-jet/phase-change technology 
shows good promise for the end of the 
decade. By then, these printers are likely to 
have a small footprint, speeds that match 
desktop color lasers, and prices in the 
$2000 to $3000 range. With those specs, 
the technology should remain attractive to 
many. 


Color Laser Printing 

Color laser printing is currently the hottest 
printer topic. At this writing, four vendors 
were supplying desktop color laser print- 
ers: QMS, Xerox, HP, and, just about to 
appear, Tektronix. They offer speed, ade- 
quate text quality and color that is good 
enough for general-office printing, and ad- 
dress-networking capabilities. As with all 
new technologies, they still command a 
price premium, but prices are dropping 
quickly. The 12-ppm monochrome HP 


Build Yourself a Color Transform 


This cutout is an 
example of a 3-D, 
nonlinear color 
transform. By 
cutting out these 
two shapes and 
folding them into 
cubes, the 
complexity of a 
color transform 
may be more fully 
appreciated. 
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left is divided into 
planes of constant 
value, as shown 
by the black lines 
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After color 
transformation to 
the cube on the 
right, the cutting 
planes become 
curved cutting 
Surfaces. 


This. specific 

` color 
transformation 
was designed to 
match a printer 
to a monitor and 
was made using 
the Candela 
Color 
Management 
System. 


As simple as cut 
and paste! 


LaserJet 4 Plus sells for $1839, and the 
color LaserJet costs $7295. 

Unfortunately, there are a number of 
difficulties with color laser printing today. 
First, it is far from clean: Toner installation 
is a messy procedure. Moreover, some 
units require surprisingly frequent inter- 
vention by users to service components. 
As a consequence, they are significantly 
harder to live with than other color-print- 
ing technologies or monochrome lasers. 

Another disturbing issue, hopefully tem- 
porary, is that the QMS and Xerox models 
(both using Hitachi's color-laser engine), 
appear to be mechanically fragile. Users 
report needing higher-than-normal num- 
bers of service calls to keep these printers 
working properly. The HP Color LaserJet 
does not appear to suffer from this prob- 
lem. The Tektronix offering is unknown 
because it was unavailable at press time. 

Perhaps the most serious problem with 
color laser printers is lower print quality 
than what users are likely to expect. The 
QMS, Xerox, and HP devices don't sup- 
port continuous tone reproduction; they 
must create combination colors using 
halftone (dot-pattern) screens. The new 
Tektronix desktop laser printer does use 
continuous tones; its overall quality should 
compare favorably to the 
imaging capabilities of the 
larger and more expensive 
Canon and Xerox machines. 
Note, however, that text qual- 
ity for desktop color laser 
units, such as the HP Color 
LaserJet, does not compare 
with today's office standards 
set by 600-dpi monochrome 
printers, although it may be 
good enough for most pur- 
poses. 

Because color laser print- 
ers are still in their infancy, 
today's difficulties should 
not be viewed as a failure of 
the technology. Over the next 
five years, all vendors' color 
laser printers will become 
simpler and more reliable. 
The next-generation devices 
should be capable of clean- 
hands installation and require 
minimal user intervention. 
Quality will go up quickly, 
as will speed. 

Today, you have to com- 
promise to get affordable 
quality color. By the end of 
the decade, you won't have 


The only Windows statistics Also available for 
package you Il ever need. DOS and Mac! 


#1 for DOS and Windows with a comprehensive range of SYSTAT offers the most 
Rated “the best general-purpose advanced statistical procedures, advanced multivariate general lin- 
statistics program” for the PC by and present your results with ear model available for Windows. 


Software Digest? SYSTAT for DOS stunning graphics. 


Ww The most graphics 

is now joined by SYSTAT for Win- ' - : 
dows. This addition to the SYSTAT —— qmm d Wind Ка giren байтагын 
family takes full advantage of ae ng package can produce all the scien- 


f'indows, with pull-d application. Just point and click. tific and technical graphs that 
tQ sable windows and — SYSEAT’s QuickStat™ buttons give SYSTAT can-nor surpass its ease of 


the ease of use you expect in a you simple, single-click shortcuts use. Graphics capabilities include: 
Windows package. to common statistical analyses. a histograms | 
SYSTAT for Windows runs in More statistics, from the basic a single, multiple, stacked, and 
standard and 386 enhanced modes to the most sophisticated range bar graphs 
and can take advantage of Win- А full range of univariate and » single and grouped box plots 
dowsadvanced memory manage- multivariate statistics-from ¢ tests = stem-and-leaf diagrams 
ment. No matter how large or to multidimensional scaling. With — " Р! charts | 
complex your analysis is, you can a few clicks you can turn most sta- = scatterplot matrices 
use SYSTAT. tistics into graphs and perform: a 3-D data and function plots 
SYSTAT delivers a balance of = multiway crosstabs with log = contour plots 
power and simplicity. It lets you linear modeling a control charts — —  — 
analyze and manipulate data nonparametric statistics в maps with geographic projections 
= principal components and = Chernoff faces 
factor analysis = complete color spectrum 
cluster analysis = log and power scales | 
time series a confidence intervals and ellipses 
nonlinear estimation a linear, quadratic, step, spline, 


polynomial, LOWESS, expo- 


correlation matrices : à; 
nential, and log smoothing 


means, effect, and dummy 
models 
п post hoc tests 


“SYSTAT (for Windows) — with 
its superb graphics, high-quality 
statistical algorithms, and 
reasonable price — is an excellent 
choice.” PC Magazine 

To order SYSTAT (with a 60-day 

money-back guarantee), or to 

request more information and a 

demo disk, call: 


800-543-5835 


For Windows circle 117, 
For IBM/DOS circle 118. 
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For more information call or write: SPSS Inc., 444 №. Michigan Avenue, Chicago, lilinois 60611. Tel: 1.312.929.3300; Fax: 1.800.841.0084 


Australia: 61.3.602.5088, Belgium: 32.2.268.1775, Denmark: 45.64.406575, Finland: 358.0.692.3800, France: 33.76.418508, Germany: 49.55.4272075, 
S ж STAT Greece: 30.1.362.9041, Holland: 31.34.0266336, Italy: 39.587.213640, Japan: 81.33.5902311, Malaysia: 603.703.5568, Mexico: 52.5.563,0641, 
ا‎ tt = 


New Zealand: 64.7.8562675, Norway: 47.32.892 240, Poland: 48.12.360791, Spain: 34.3.4154904, Sweden: 46.8.317.740, 
Switzerland: 31.971.33.71, Taiwan: 885.2.704.2762, UK: 44.462.480.055 
© 1994 SYSTAT®, Inc, SYSTAT for DOS rated highest in overall evaluation by Software Digest Ratings Report, Vol. 8, No. 5, May, 1991. Software Digest is a registerad trademark of NSTL, lac. 
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State of the Art 


to. The one open issue is cost. If color 
laser-printer prices reach the $2000 to 
$3000 range, they will likely find their 
use in higher-end desktop environments, 
while comparable ink-jet printers will 
occupy the low end and midrange. 


Thermal-Wax Transfer and Dye Sublimation 
Compared with ink-jet or laser printers, 
today’s thermal-wax transfer and dye-sub- 
limation printing technologies are more 
specialized (i.e., less versatile). Each has 
clear technical strengths and weaknesses. 
Both have good color-imaging character- 
istics. TTP (thermal-transfer printing) pro- 
duces excellent transparencies, while dye 
sublimation is the clear leader in producing 
photo-realistic images. 

Perhaps the greatest drawbacks of both 
technologies are their cost and their re- 
quirements for special media. Both are quite 
expensive on a cost-per-page basis, and 
dye-sublimation units are expensive to pur- 
chase. Further, the cost per page for TTP is 
fixed—the cost per print is unaffected by 
the amount of color on a page because the 
process uses a full block of transfer ribbon 
for each page printed. These ribbons are 
expensive, their pricing largely controlled 
by patent-licensing arrangements. 

Achieving best quality from TTP re- 
quires special medium. The slick paper 
that gives thermal transfer an optimum 
base for printing also makes it impossible 
to integrate transparently into a larger doc- 
ument. Attempts at plain-paper solutions 
have resulted in lower print quality. 

Dye sublimation has similar drawbacks. 
As with thermal-wax transfer, ribbon use 
is fixed and expensive. The one bright light 
here is that dye-sublimation ribbons are 
not bound by the same proprietary pric- 
ing constraints as thermal wax, so you are 
likely to see a dramatic cost-per-page re- 
duction. The process will continue to com- - 
mand a premium over other types of color 
printing, however, because of paper costs. 
The paper needed for dye sublimation is an 
expensive, photographic-grade stock. 

You can also expect dye-sublimation 
mechanisms to become significantly less 
expensive in the next few years. As host 
processors become more powerful, some 
printer manufacturers will provide “dumb” 
dye-sublimation printing devices with rad- 
ically reduced prices. They might be 
slower, but they will also be much less ex- 
pensive, while still providing excellent 
imaging capabilities. 

Other advances will also be made. The 
new Eastman Kodak 8600 dye-sublimation 


Lighten Up! 


Introducing Hardlock LT. 
The light price will brighten your day. 


Your copy protection decision just got a whole lot easier. Now Glenco offers a complete range of 
choices for protecting your software against unauthorized use. 


New Hardlock LT is the perfect copy protection system for your high volume lower-priced software. 
Hardlock LT features the same premium support, compatibility and reliability as our unsurpassed 
Hardlock system, complete with 128 bytes of memory, easy implementation, and the same ASIC 
security found in most other copy protection systems on the market today. 


Compare Hardlock LT to all the others. You'll be amazed. Call now for an evaluation kit. 


1-800-562-2543 


GLENCOE 


ENGINEERING INC. EEE 
SERVING THE SOFTWARE INDUSTRY SINCE 1979 — 


Software Protection e Data Security ae 


Systems available tor DOS, Windows, Windows NT, 05/2, Unix, Xenix, DES, Single User, Network, CD-ROM Applications and More 


Call 708-808-0300 or Fax 708-808-0313 for a distributor in your country. 
©1994 Glenco Engineering, Inc. 


For Domestic Information, circle 83 on Inquiry card. 
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Rackmount 
e ENCLOSURES 

e KEYBOARDS 

e MONITORS 

e DRIVE ENCLOSURES 


Integrand's unique enclosure design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for less? 


Monitor: 10" Super VGA Color from $650 
PC Enclosures from $300 


Keyboards: Drawer, Shelf & Panel from $85 


Made in U.S.A. 

Rack & Desk Models 

Accepts Most Motherboards and 
Passive Backplanes 

Up to 20 Slots 


Rugged, Modular Construction 
Excellent Air Flow & Coolin 


200 & 300 Watt Supplies, UL, CSA, TUV 


Call or write for descriptive brochures, prices 
or applicalions assistance: 


INTEGRAND 


8620 Roosevelt Ave. • Visalia, CA 93291 


209/651-1203 
FAX 209/651-1353 
We accept VISA and MasterCard 
Circle 84 on Inquiry Card. 


IBM/XTIAT TM IBM • 296 BABE TM INTEL. Drives and computer boards not included. 
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State of the Final Output 


printer provides much m quality midway be- 


better lightfastness | 
than has been previ- 
ously achieved. Addi- 
tional improvements 
in image quality also 
can be made, although 
devices are likely to 
remain at the 300-dpi | 


ie ў 


not particularly im- 
portant for continu- 
ous-tone rendering. | 

The performance of 
thermal transfer and 
dye sublimation differ 
considerably. Dye 
sublimation is a slow 
technology, while 
some of the fastest 
color printers on the 
market are TTP units. In extensive bench- 
mark testing across technology lines, the 
Tektronix Phaser 220e and 220i achieve 
better throughput than any other color device 
tested—this includes liquid-ink, solid-ink, 
dye-sublimation, other thermal-transfer 
products, and some color laser printers. 

Although both processes can produce 
generally good images, there are still sig- 
nificant image-quality problems. Both ex- 
perience problems producing text in small 
point sizes with good character shapes and 
smooth edges. In addition, both have trou- 
ble with fine-line detail, especially hair- 
lines printed perpendicular to the paper 
path. These problems are inherent in the 
technology because it is difficult to quickly 
heat and cool individual pixels to produce 
fine levels of detail under certain circum- 
stances. 

Considerable creative effort has also 
been invested in developing machines that 
can serve new users and new applications 
where the inherent drawbacks are less sig- 
nificant. Fargo and Seiko Instruments 
have dual-technology devices that can 
produce thermal-wax transfer and dye- 
sublimation output, and a variety of ven- 
dors have introduced large-format printers 
in the 24- by 40-inch class. 

More improvements are on the way. In 
the next 12 to 24 months, true 600-dpi ther- 
mal-transfer printers will be available. An- 
other 1995 print-quality improvement will 
be the use of variable-dot printing, where 
dots of varying sizes will replace today's 
dithering techniques that incorporate same- 
size dots. The process will require more 
memory in the printer but will produce print 


B the end ofth ES 
- should expect fast, clean, easy-to- 
ше, амі inexpensive color print- 

es. Color quality will be high, and 
level, simply because | output will be much more water- 
higher resolution is | proof and lightfast than today. 
It seems =) that all printing 
™ technologies 


«| and deliver sim- 
1 ilar capabilities 


tween traditional ther- 
mal transfer and dye 
sublimation. Products 
using these new tech- 
nologies will be faster 
than dye-sublimation 
printers, perhaps down 
to only 2 minutes per 
page. Media costs will 
also be lower. 

From a marketing 
perspective, dye-sub- 
limation and thermal- 
wax transfer technol- 
ogies will remain 
competitive through 
the 1990s: Their ex- 
cellent print quality 
will ensure their use 
in specialty markets. 
But beyond that, they 
will be under increasing pressure from the 
other color-printing technologies in terms 
of both image quality and cost. And 
they've already lost the speed battle. 


a E 


will converge 


to users. 


Closing the Gap 

All the major desktop color-printing tech- 
nologies have a mix of strengths and weak- 
nesses. The suppliers are aware of all the 
shortfalls and are working to correct them 
as quickly as possible. By the end of the 
decade, users should expect fast, clean, 
easy-to-use, and inexpensive color printers. 
Color quality will be high, and output will 
be much more waterproof and lightfast 
than it 1s today. 

What is absolutely not clear at this point 
is which—or whether—one of these tech- 
nologies will emerge as clearly superior 
to the others. It seems more likely that all 
the printing technologies will converge 
and deliver similar capabilities to users. 
Printer prices will drop, as will cost per 
page. Each technology will still have ad- 
vantages and disadvantages, but they will 
be small and may matter only in certain 
applications. In the end, technology itself 
will probably not be the principal deter- 
minant. For color printing, says Ron Patten, 
senior product-marketing manager at Seiko 
Instruments, “success will be determined 
by marketing, not by technology.” B 


Michael Weiss is president of MWA Consul- 
ting, Inc., of Palo Alte, California, an in- 
dustry-analyst organization that focuses on 
printing and imaging issues. You can con- 
tact him on the Internet at mwac@applelink 
.apple.com or on BIX c/o “editors.” 
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| —* Internet 


How new technologies can make your small office 
act like a big office in serving your customers. 


The Virtual Storefront Curing the Windows Fax Blues Doing It All оп One Line Caller ID Goes to Work 


Use the World Wide Web to set up Forget the horror stories, you can You can combine data and voice on Here's how to integrate Caller ID 
shop on the internet. Here's how. get vour fax modem to work. the same phone line without ISDN. with your key business applications. 


page 125 page 133 page 145 page 149 


Mike Anzis is the I.S. 


man behind the wheel: of 


Mazda's computers. And 
| 05/2۶ Warp is about to 
OS/2 is in its third rev, so „эй | 
it’s solid, stable, and mature. make his life easier. 


As Mike puts it: “Ме use OS/2 on our head- 
quarters’ client/server systems. It’s also installed in 


our 900 dealerships. 


But until now, we 


haven't been able to get 
05/2 everywhere we need it — on laptops in the 
field. OS/2 Warp changes all that.” OS/2 Warp 

is the 32-bit, multi- 
tasking, Windows™- 


friendly way to run 


F 


as 
e ERI 
ЕЕ) 


a computer. With 


A toolbar gets users quickly and 


easily into their applications. simple installation 


and proven reliability, OS/2 Warp is a total comput- 


ing solution that performs ruggedly at every level. 


Windows... 


واد 
ON THE R‏ 


From a basic 


йөк © жыз а me ^ 1 at ey 
4MB laptop to a йс eC Merce саш 
пла Ns tS see 


client/server system, 


the OS/2 family 


The BonusPak gives mobile users 
the applications they need. 


now scales an even 
wider variety of PC platforms. 


And OS/2 Warp is a real communicator. 


DEL With fax, Internet 
NEED e-mail, and desktop 


OAD. 


isn't an easier way to keep those out on the 


conferencing, there 


road, in the loop. 

OS/2 Warp also offers Mike Anzis rock-solid 
reliability. “I know from years of experience with 
OS/2, 1 can trust it to keep performing. Now I can 
enjoy this peace of mind at every level.” 

OS/2 Warp is available for under $90. To get 
warped, stop by your local software dealer, or call 


] 800 3 IBM-OS2. Ask for a free demo disk. 


cr ash-pr otecte d, 


tasking multimedia Internet-acces*” | 
i uter. О8/2° 
ur OO? WarP 


endly, totally cool way to run Y^ 


OS/2 Warp is available from your software dealer. It's also available fram [BM for $89 by calling 1 800 3 ІВМ-052. 


Reseller prices may vary. OS/2 Warp consists of OS/2 version 3 and BonusPak. IBM, Operating System/Z and OS/2 are registered trademarks of the Internatasnal Business 
Machines Corporation. Crash Protection and the OS/2 logo are trademarks uf IEM. Windows is a trademark of Microsoft Corporation. ©1994 [BM Corp. All rights reserved. 
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Small companies 
or independent 
employees of 
larger companies | 
can get a leg up 
by intelligent use 
of new 
technology 


Special Report 


emall-Office 


PAULINA BORSOOK AND MICHAEL NADEAU 


ccording to the U.S. Statistical Abstract, 
97.8 percent of all nonresidential busi- 
` nesses are classified as small business- 
es (100 or fewer employees). Of those, 
says research firm IDC, about 67 percent own PCs. To 
stay in the market with larger, more powerful competi- 
tors, these small businesses must do things better, cheap- 
er, and faster. The same 
holds true for large com- 
panies' independently run 
satellite offices. The best 
hope of these small busi- 
nesses, next to their wits, 
is to make better use of 
new technology than 
their larger competitors. 
Sure, large companies 
have their multimillion- 
dollar enterprise net- 
works, but this kind of in- 
frastructure comes at a 
price: inflexibility. Be- 
fore it can implement 
new technology, a large 
company must show that it will both provide a payback 
and be compatible with existing infrastructure. The 
evaluation process can take years. 
Small companies can quickly justify and implement 
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new technology, which gives them new competitive 
tools to reach customers and suppliers, to access nu- 
merous resources, or to do administrative chores more 
efficiently. Take communications, for example. Low- 
cost options now allow small offices to implement con- 
ferencing using both voice and data on the same line 
(see “Doing It All on One Line,” on page 145), or to in- 
tegrate Caller ID features into their applications (see 
"Caller ID Goes to Work," on page 149). 

Even applications commonly found in large compa- 
nies can give smaller organizations a boost when used 
innovatively. For example, few large companies go to 
the lengths to optimize the effectiveness of E-mail as has 
Orbit Software (Danville, CA), a highly decentralized in- 
ternational provider of backup and storage software for 
Hewlett-Packard 3000 and 9000 machines. The seven- 
person Orbit sales office and corporate headquarters is 
connected by a 56 Kbps line to the R&D site 40 miles 
away in Novato, which itself maintains 19.2 Kbps con- 
nections to programmers working in Oakland and San 
Jose, as well as in Seattle, Washington. What's more, 
dial-up E-mail connections exist between headquarters 
and each of the seven international Orbit offices, each 
only staffed by about three people. Any office can con- 
nect to any other Orbit office at any time. 

Orbit uses E-mail to provide better service to cus- 
tomers: When a client is having a problem that the lo- 
cal Orbit office can't solve, E-mail provides company 


LYN BOYER-NELLES © 1095 


Computing 


president David Merit with instant and complete doc- 
umentation of the problem by the time he gets the cus- 
tomer on the phone. In fact, it’s likely he’s been mon- 
itoring the problem through E-mail as it developed. 
E-mail might also allow an Orbit staffer in Singapore 
to solve the problem of a customer in Belgium. “Рео- 
ple are really impressed by our E-mail system,” says 
Merit. "They tell us ‘even HP doesn’t do this!'" 

Winning an account or getting a product to market 
first often means having access to the information you 
need when you need it. One resource still very much un- 
der-used by many large companies is the Internet. Not 
only is the Internet a vast storehouse of information, it 
can also serve as a low-rent storefront for many business. 
“The Virtual Storefront,” on page 125, explains how 
to get the right Internet connection as well as how to set 
up an on-line shop. 

Performing everyday administrative chores such as 
billing or bookkeeping is not just aggravating; it steals 
time and resources away from important revenue-gen- 
erating tasks. This is especially true for small offices 
that often cannot afford to hire secretaries or accountants. 
Help is on the way from companies such as 
Intuit and Peachtree. These companies are 
using on-line resources and | 


cross-application data links to shave hours off common 
accounting tasks (see "High-Tech Bookkeeping," on 
page 155). 9 
For the small company competing with giants, new / 
technology can be the great equalizer. For the independent / | 
employee looking to get ahead, new technology can 9 
be a great enabler on the way to the top. li J 


Paulina Borsook is a San Francisco-based 
writer who has written about security 
issues for BYTE. Michael Nadeau is 
a BYTE contributing editor. You 
can reach them via the Inter- 
net at loris@well.sf.ca.us 
and miken@ bix.com, 
respectively. 
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The ZEOS Pantera... 


“This is 
As Good 


As it Gets.” 


-PC World Best Buy, August 1994 


It’s true! The ZEOS Pantera is as good as it gets. Leading 
experts from top industry publications all agree that the ZEOS 
Pantera is the best PC available. Unparalleled in its field, the 
Pantera has continuously earned award after award—month 
after month. 

There's no desktop system that comes close to the ZEOS 
Pantera in performance, reliability, and value. As PC/Computing 
said: “Rocket-fast performance and a great price make this our 
favorite Pentium of the lot.” 


Supreme Performance 

The ZEOS Pantera, based on Intel's 
486 and Pentium processors, is breaking 
record after record with its supreme power 
and awesome performance. 

“Mark a new high on the performance 
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chart!" PC World said the Pentium-66 
and Pentium-90 Pantera PCs were "the 
fastest system(s) ever tested." 

The ZEOS Pantera 66MHz and 90MHz 
also received the highest scores in all 
benchmark tests run by Windows Sources, 
and earned two Experts' Pick awards. 

What makes the Pantera blow all others away? Superior 
engineering — starting with a ZEOS designed motherboard, 
created specifically to take full advantage of the latest tech- 
nological advancements. The motherboard Is stocked with 
exceptional features such as an on-board PCI Local Bus IDE 
Controller and support for up to four IDE devices. For the 
fastest video performance, we give you a Diamond Stealth 
64-bit PCI video card with IMB DRAM standard. 


Valuable Extras 


The Pantera is a first-rate example of ZEOS' == 
commitment to provide you with an excellent 
value on an award-winning machine. With all 
the extras, options, and 100% compatibility with 
all major operating systems, you can’t go wrong. 

Many of our most popular money-saving Pantera packages 
are ready to ship /be same day you order. We 
also give you the option to custom-design a sys- 
tem to your exact computing needs. 

Either way, you can buy with confidence 
because of our on-going dedication to offer you 
high-quality features and state-of-the-art tech- 
nology at an affordable price. As PC/Computing 
said: “... this is a deal you simply can't pass up.” 


It runs with 
NetWare 


Nobody does more to support you after the sale. 
ZEOS has won six PC Magazine Readers’ Choice 
for Service & Reliability awards. No other com- 
pany has won more. 

Unequalled in performance, reliability and 


С value, the ZEOS Pantera "is the ultimate Power 


Desktop." PC World added: "It's lightning fast, 
beautifully configured, and priced right." To get 

your best buy, call a ZEOS Systems 
a Consultant today at 800-554-5226. 


And the value doesn't stop with your purchase. 
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CHOICE, 


Pentium-68 
April 12,1994 


DX4-100 
June 28,1994 


GOME ZI 
5 BS 
Peontium-0 
April 1994 


Pentlum-80 
August 1994 


486DX2-66 
March 1894 


Standard With Every ZEOS System: 

> Genuine Intel’ Processor. ZIF 5 PCI & 5 ISA (Pentium). 
socket for easy upgrading. > Flash BIOS, 

> Diamond Stealth PCI local bus — »- 200 watt power supply with built- 
color graphics card with 1MB in surge suppressor. Switchable 
DRAM, upgradable to 2MB DRAM. between 115/230V. 

> Two high-speed serial ports and  »- ZEOS 101-кеу space-saving keyboard. 


one enhanced parallel port on >» FCC Certified Class B; UL Listed. 
the motherboard. »- ZEOS Customer 


»- Slots: Three PCI & 4 ISA (486), Satisfaction Package. 


Package 1 


486SX-33 
486DX-33 
486DX2-66 
Pentium-60 
Pentium-66 
Pentium-930 
Pentium-100 


»- 4MB RAM 


> 214MB local bus IDE 
hard drive with 32K cache 


> 35" 1.44MB fl 
disk drive ы 


Package 2 


486SX-33 
486DX-33 
486DX2-66 
Pentium-60 
Pentium-66 $2295 
Pentium-90 $2445 
Pentium-100 $2895 


> 8MB RAM 

> 528MB local bus IDE 
hard drive with 256K cache 

> 2X CD-ROM drive and 
35" 1.44MB floppy drive 

» Diamond Stealth 
64-bit PCI local bus SVGA 
color graphics card with 
1МВ DRAM 

> ZEOS 14" 1024 x 768 
non-interlaced SVGA color 
monitor, . 28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

» Microsoft Mouse 

»- MS-DOS 6.2, Windows 
for Workgroups 3.11 


$1695 
$1795 
$1845 
$2145 


» Diamond Stealth 
64-bit PCI local bus SVGA 
color graphics card with 
IMB DRAM 

»- ZEOS 14" 1024 x 768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

» Microsoft Mouse 

»- MS-DOS 6.2, Windows 
for Workgroups 3.11 


Favorite Options | Options 


Internal Tape Backup 


528MB to 1GB 


Hard Drive Upgrade ................-- $245  poron-board SCSI. Includes drivers .............. $49 5010 250МВ (with compression), 

1MB to 2MB Video u SOWIE. — 5149 
RAM Ордгасае.........«...« «ононе $59 Internal 14,400 bps V.32 bis 

Diamond Stealth 64/PCI Modem nie co RN $09 10-Bay Vertical Case ................... $95 


Video Card with 2MB VRAM 


Fastest 64-bit accelerated video ................. $249  zWNYXEtherAction" 32 
E аы АРС Benet LN дары: Веб, eg pet ii 
(— wer 
ZEOS SVGA NI, 1024 x 768, flat screen ........«« (oar, Т ОЛЕГЕ $199  2шрруйрогаае........................... $50 
Upgrade from a Front Drive Bay PCMCIA SwapBox 
15" to a 17" Monitor Full PCMCIA compatibility with desktops, Many other affordable upgrades and options available. 
ZEOS SVGA NI, 1280 x 1024, flat screen ........ $395 Installs into 3.5" drive bay......... «eee $159 = (all for diei 
Now: Free Lotus SmartSuite! 800-554-5226 
© А Pantera packages include Microsoft DOS 6.2 24HoursaDay | 
and Windows for Workgroups 3.11. In addition, 365 Days a Year 


“+ 1-2-3, Ami Pro, Freelance Graphics, 
Organizer and Approach. 


to approval Busines available. All 
aoe All ape ee mM registered trademarks of heie 


warranties with respect lo this product. All products sod i are at 
Pantera is & ef ZEDS international ім ©1995 ZEOS Internation] Lid , 1301 фый) Bhal, 


SCSI Controller Chip 


packages 3 and 4 include Lotus SmartSuite— 


486 Extras: 


Pentium 90 & 100 Extras: 


> RAM expandable to 128MB. » RAM expandable to 192MB. 
» EPA Energy Star compliant. >» Integrated business audio. 
> Optional on-board PCI local bus 


Pentium’ 60 & 66 
Extra 


Fast SCSI-2. 


“ie > Optional on-board PCI local bus 


> RAM expandable to 192MB. 


Ethernet LAN. 


> Integrated business audio. y> EPA Energy Star compliant 


> Optional on-board 
Fast SGSI-2. 


Package 3 


486SX-33 $2195 
486DX-33 $2295 
486DX2-66 $2345 
Pentium-60 $2645 
Pentium-66 $2795 
Pentium-90 $2945 
Pentium-100 $3395 


> 16MB ВАМ 

> 720MB local bus IDE hard 
drive with 128K cache 

»- 2X CD-ROM drive and 
35" 1.44MB floppy drive 

» Diamond Stealth 
64-bit PCI local bus SVGA 
color graphics card with 
1MB DRAM 

» ZEOS 15" 1024 x 768 
non-interlaced SVGA color 
monitor, 28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

»- Microsoft Mouse 

> MS-DOS 6.2, Windows 
for Workgroups 3.11 

>» Lotus SmartSuite 


486SX-33 


(Pentium-90). 
Additional processors available. 


Package 4 

$2595 
$2695 
$2745 
$3045 
$3195 
$3345 
$3795 
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486DX2-66 
Pentium-60 
Pentium-66 
Pentium-90 
Pentium-100 


> 24MB RAM 

»- 1GB local bus IDE hard 
drive with 256K cache 

» 4X CD-ROM drive and 
35" 1.44MB floppy drive 

» Diamond Stealth 
64-bit PCI local bus SVGA 
color graphics card with 
IMB DRAM 

> ZEOS 15" 1024 x 768 
non-interlaced SVGA color 
monitor, . 28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

»- Microsoft Mouse 

> MS-DOS 62, Windows 
for Workgroups 3.1] 

» Lotus SmartSuite 


Multimedia Upgrade 


INTERSHMATIONAL,. LTD 


Fax Orders; 800-362-1205 or 612-362-1205. Phone Orders: 


Outside U.S. and Canada: 612-362-1212, Government: 
800-245-2449, ZEOS Information Systems, Inc. GSA 
$GS00K94AGS5]76. Purchase Orders, MasterCard, VISA, 
Àm Ex, Discover, COD and affordable leasing programs. 


3 and availability are subject to change without notice; call to confirm these and warranty details. Prices do not include 


[пе and Pentium Processor Logos are 


Circle 261 on Inquiry Card. 


shipping, Monell compatibility ts Developer Tested Only, Nowell makes па 
of Intel Corporation. ZEOS is 4 registered teadernark; Computers Now! is a registered 
MN 55413 DSA. ZEOS is 2 publicly traded company (NASDAQ symbol: 2206). PAN-BYT501 


| ^" І 
= 


Network utilities—vital, but set aside100K = DOS 6 utilities—handy, but about 120K 


es—where will you get 120K? 


If you don't have QEMM 75, 
what else have you sacrificed? 


Sooner or later, as you push the limits of your PCS capabilities, you will 

run into a wall. Memory limits. Drivers that won't load. Crashes. “Out 
„Of Memory” messages. And you'll run into this wall 

№ whether you have one megabyte in your PC or 16. 


Г ouyor № on | 
Ur m Thats why millions of people, from PC gurus to 


J novice users run QEMM'. It fixes memory problems 
Ш” and keeps your PC performing at its best. 


Introducing QEMM 7.5 It Makes Room for All the Good Stuff 


Our newest QEMM takes into account the greater demands youre 
putting on ‘conventional’ memory today: device drivers, sound cards, 
disk compression, caches, network utilities CD ROM drivers, etc. Not 
to mention all the stuff you want for tomorrow, like the drivers you'll 
need for Internet utilities. It finds room for all those things so you dont 
have to sacrifice capabilities you want— 
now or in the future. 

MemMaker, the memory utility 
that comes with DOS 6, does an OK 
job of delivering additional memory, 
but it just hasnt kept up with demand- 
ing users. 

Say you wanted to run a mouse, 
sound card, SmartDrive, your DOS 6 
and Novell utilities and your Microsoft Bookshelf ’94 CD ROM. You 
couldn't with MemMaker. Not unless you were willing to manually 


Hot new features 
Ш 100% Windows installable 
Ш Faster 32-bit memory model 
E PCMCIA support 
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‘tune’ it, And then you might end up with 490K or so to use. But 
QEMM 75 routinely returns 634K of conventional memory. And when 
you consider as little as one 'K' of memory makes the difference 
between a program loading or not, you can see where an additional 
140K or so could be vital. 

A side benefit of running QEMM is that with memory ‘elbow 
room’ you get more reliability—fewer crashes and hangs. And some 
programs (especially games) run faster and smoother. 


When you run DOS programs in Windows, QEMM 75 will pro- 
vide benefits for those programs, too. 
Many productivity programs won't 
even run without it unless you sacri- 
fice drivers and other goodies. 

QEMM 75 comes with a new ver- 
sion of our award-winning memory м 
utility, Manifest, which reports details ` Ournew Manifest emey 
you can't find out any other way—like analyzer now runs in Windows 
how Windows and the programs run- And it's still free with QEMM. 
ning under it are using memory or what software is using your IRQs. 

There are dozens of new features and improvements to our new 
QEMM, making it even faster and safer. Find out for yourself. Visit 
your favorite software dealer or call (800) 571-4860 for a free brochure. 

Stop making sacrifices. Get QEMM 75—the safest, most powerful 
memory manager for Windows, DOS and games. 
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The Virtual Storefront 


ANDREW SINGLETON 


orporations both great 
and small have invaded 
the Internet in a virtual 

! land rush. Fortunately, 
this new universe is big and accessi- 
ble: Anybody can stake a claim. Retail 
space on New York's Fifth Avenue 
may have limited availability and sky- 
high prices, but any business can have 
a Fifth Avenue address on the Internet. 

Space is not a problem. Even though 
the Internet's current 4 billion IP ad- 
dresses, which identify a given com- 
puter, may one day get used up, a stan- 
dards committee is currently working 
on an addressing method known as /P—next generation, 
which will add a few bytes to each address and satisfy any 
possible galactic demand. 

While this committee busily clears space, an organic 
growth known as the WWW (World Wide Web), or sim- 
ply the Web, is obliterating distance. On the Web, no des- 
tination is more than a few mouse-clicks away. 

The Web is an endless expanse of hypertext. Each hyper- 
text document resides on a server and has links to other 
documents. These linked documents can be located on any 
server joined to the Internet, whether they're on the same 
server or on different servers in different countries. 

Here's a typical scenario: A user reading a document 
from the NCSA (National Center for Supercomputing 
Applications) server in Illinois selects a link that reaches 
across the Atlantic and grabs a document from the CERN 
(European Laboratory for Particle Physics) server in Swit- 
zerland. Because the Internet was originally a government- 
subsidized research tool, the majority of the information 
and software available on it is free. CERN (the creator of 
the WWW), NCSA (the creator of the Mosaic browser), 
and many other individuals and organizations offer free 
Web software. 

The players in Internet commerce are small companies. 
Prominent service providers, such as BBN Internet Ser- 
vices (Cambridge, MA) (i.e., Nearnet and Barrnet) and 
Alternet (Falls Church, VA), have revenues of $10 mil- 
lion to $20 million per year (about 1/5000 of AT&T's an- 
nual revenues). Retailing giant Home Shopping Network 
recently bought the Internet Shopping Network, the most 
prominent direct-marketing company on the Internet. The 
deal was front-page news in national publications such as 
the New York Times and USA Today. At the time, the In- 
ternet Shopping Network had just eight employees and 
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one network server. 

Businesses want to use the 
Web for a number of reasons. 
Because it was designed as a 
publishing medium, it holds a 
particular interest for publish- 
ers. On-line distribution ser- 
vices, such as CompuServe, Lex- 
is/Nexis, and Reuters, can take 
more than half of the revenues 
from each sale. With Internet distribution on the Web, a 
small publisher can cut out the middleman and capture a 
much greater revenue share, as well as maintain a unique 
look and feel. Furthermore, Web distribution is faster than 
producing and distributing a book, magazine, newsletter, 
or CD-ROM. Timeliness is especially important for news- 
letters and financial analysis. 

The multimedia capabilities of the Web, which enable 
the delivery of pictures and sound as well as text, make it 
a great venue for distributing marketing literature. Many 
corporations provide what is known as a home page, which 
has the company’s logo and motto and a menu of choices 
for background information, product information, and 
news. Background information often includes pictures and 
résumés of the company’s principal officers. A news sec- 
tion might include a list, in reverse chronological order, 
of product announcements. Product information can be 
expansive, including such items as a full catalog, service ex- 
amples and endorsements, and technical specifications. 

In addition to catalogs, order forms can be distributed 
on-line as well. Direct marketers on the Internet allow cus- 
tomers to submit an order by simply pushing a button and 
filling out a form. A password authorizes a customer to 
run up a tab, and encrypted transactions allow customers to 


small your 
business is 


JANUARY 1995 BYTE 126 


JEAN TUTTLE © 1995 


On the Internet, 
no one needs 
to know how 
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Making the Internet Connection 


BEN SMITH 


М small- to medium-size busi- 
nesses do not have a connection to 
the Internet. The main reason for this is 
that it’s orders of magnitude easier to get 
a phone line connected to your office than 
it is to gel a connection to the Internet. 

If you want to be an Internet informa- 
tion provider, your Internet connection 
needs to be the best IP connection that 
you can afford. However, that’s difficult 
to achieve. 

If your business needs to be only a con- 
sumer of Internet resources, the simplest 
way to get access is by subscribing to any 
of the commercial information exchanges 
that have recently added Internet access. 
This access, however, is usually limited. 

The second line of access is through 
dial-up Internet-access providers that pro- 
vide you with shell accounts on a serv- 
er. These systems are specifically built 
on traditional Internet-server platforms, 
so they provide all the service that you'd 
expect to get if you had your own Internet 
server in your office that included Usenet 
news, Internet E-mail, FTP, and many 
other Unix utilities. 

One of the best-known dial-up access 
‘sites, The World, is located in Brookline, 
Massachusetts. Like subscribers to the 
large information exchanges, subscribers 
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to The World can access the server by 
dialing in directly, either through The 
World’s own network of access points 
or through the CompuServe Packet Net- 
work, the U.S. nationwide communica- 
tions network. (You don’t have be a sub- 
scriber to CompuServe to use this access.) 
On the West Coast is a famous server 
called The WELL (Whole Earth ’Lec- 
tronic Link). Yet another is CERFnet, 
which offers toll-free dial-up service. 

Another notable dial-up service is The 
Pipeline, located in New York City. By 
using a proprietary communications pro- 
tocol, you can achieve many of the at- 
tractive features of Mosaic at a fraction of 
the cost of other services. The Pipeline 
includes E-mail and Usenet news, along 
with some Internet-browsing tools, all 
with a common user interface, As with 
Mosaic, the client program is free (see 
the screen below). 

There are other advantages of using 
dial-up access. For example, all the pro- 
cessing, file retrieval, and caching takes 
place on the remote servers and doesn’t 
burden your system with the storage and 
management of all those files. 

But there are disadvantages as well: 
You are totally reliant on the remote sys- 
tem for access methods and control. Your 
connect time is determined by the speed 
at which you read the text on the remote 


ы The Pipeline, a notable dial-up service 
located in New York City, lets you 

| achieve many of Mosaic's features at 

a fraction of the cost of other services. 
It provides a Mosaic-like 
browser free of charge, 
and it includes E-mail 
and Usenet news, along 
with some Internet- 
browsing tools, all with 
a common user 
interface. 
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system, not by the potential bandwidth 
of your connection. (Chat scripts, which 
automatically log in and download files 
for local viewing, can eliminate this prob- 
lem.) Finally, you are often limited to just 
text. True, you can retrieve images, but 
the process of retrieval and viewing is 
not integrated into the search-and-retrieval 
method. The only way to eliminate these 
limitations is by tying your system to the 
Internet using UUCP or TCP/IP, the In- 
ternet's native protocols. 


Internet Protocol Connections 

UUCP is the Internet protocol that is the 
least expensive to implement. It's the mo- 
dem-to-modem protocol that's tradition- 
ally used to distribute E-mail and Usenet 
news. You need to have your site con- 
nected to get your E-mail and news via 
UUCP. UUNET Technologies (Falls 
Church, VÀ) operates the most famous 
and the most connected dial-up site in the 
U.S. Being a UUNET client has another 
advantage: You're connected to one of 
the most important archive sites—a com- 
puter system that has copies of the most 
popular freely available programs and in- 
formation files. 

With UUCP, you can not only send 
and receive E-mail and Usenet news but 
also retrieve files from the systems that 
you're connected to. Since all files on all 
UUCP connections can be automatically 
transferred among machines, the con- 
nection time and phone charges are much 
less than when you use a modem to in- 
teractively read a file on another system. 

Even better than a UUCP connection to 
an Internet site is an IP connection. While 
UUCP is a store-and-forward protocol- 
and-networking design, IP and its com- 
panions, TCP and UDP, are the basis of 
the fully connected client/server net- 

working that represents most of the 


=< Internet today. 


You don't have to have a Unix or 


^j VMS server at your end to take full 
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advantage of ар IP connection. There 


© are plenty of client programs that you 


can run on your MS-DOS, Windows, 
NT, or Macintosh computer, Mosaic 
being the most modern of them. But 
first you need to get an IP connection. 
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tain an IP connection, as well as many 


ways of implementing it. A small busi- 
ness may not need—or be able to af- 
ford—a full-time, leased-phone-line 
connection to the Internet. Two IP con- 
nection-on-demand alternatives might 
be sufficient: SLIP and PPP, 

SLIP is a simple and nonstandard- 
ized, but widely available, protocol that 
requires few resources to implement or 
install. It was designed for relatively 
low-speed modem-to-modem connec- 
tions and low loads. 

PPP, on the other hand, offers stan- 
dards, flexibility (1.e., you can imple- 
ment more than TCP/IP over it), and 
optional security. However, it not only 
requires more sophistication to imple- 
ment and install than SLIP, but it also 
needs more bandwidth overhead from 
the serial connection to run, 

Many of the larger dial-up-connec- 
tion providers that offer shell accounts 
also offer SLIP and PPP connections. 
Be sure to work out your local system’s 
communications logistics before you 
approach a vendor for a connection. 
Steer around any protocol and system 
incompatibilities when searching for 
the best connection provider. If you are 
achieving your IP connection from an 
MS-DOS or Windows PC, the appli- 
cation that you run on it for navigating 
the Internet must be an application that 
the connection provider can ensure will 
work with its system. 

If you find yourself in need of a local 
network with a TCP/IP connection to 
the Internet, you’ ve entered a world of 
servers, routers, and system adminis- 
tration. You've become a member of 
the Internet, with all its associated pow- 
ers, privileges, and responsibilities. 

It's possible that errors on your net- 
work may cause problems for other 
members of the Internet once your lit- 
tle LAN is going to be seen in some 
form in the outside world. You must 
have registered and approved IP ad- 
dresses, network-domain names, and 
IP ports and services. If you're doing an 
IP-LAN-to-Internet connection for the 
first time, you may need some on-site 
help to get up and running cleanly. 


Ben Smith is a consultant, a former BYTE Lab 
testing editor, and the author of Unix Step- 
by-Step (Hayden Books, 1990). You can reach 
him on the Internet at ben@ronin.com or on 
BIX as “bensmith.” 


submit a credit card number or even pay 
with “digital cash” (which I'll describe in 
detail later). This type of shopping is grat- 
ifying for the consumer and provides an 
extremely low overhead for the vendor. 

The Internet also makes after-sales sup- 
port more efficient. Vendors can distribute 
product documentation on the Web and 
provide support by E-mail. To help get 
sales transactions started, prospective cus- 
tomers can often send E-mail to info? the 
target vendor. 


Building the Virtual Storefront 

The following steps describe how you can 
set up a home page on the Web to display 
your company's marketing material, of- 
fer goods and services for sale, and col- 
lect information or orders from clients. 

Step 1: Install a Web browser. To do 
your initial research, you'll need one es- 
sential tool: a Web browser. These brows- 
ers are often based on the Mosaic GUI 
front end (see the screens on page 130). 
Refer to one of the many available intro- 
ductory books about the Internet and find 
a table that lists Internet service providers. 
Select a provider that offers 14.4-Kbps or 
28.8-Kbps dial-up SLIP or PPP service. 

А Web browser gives you access to the 
sources listed in this article by their URLs 
(uniform resource locators). The URL 
http://www.store.com/catalog.html, for 
example, has three parts: a server proto- 
col, a host name, and a source name. When 
you type this URL, it seeks out an http 
server on the computer www.store.com 
and asks for the file catalog.html. 

Step 2: Get a good name. Every com- 
pany on the Internet has a name. In the 
name топеу.сот, for instance, топеу is 
reserved by a company as a domain name; 
.com indicates that it is a commercial or- 
ganization. Individual computers at an or- 
ganization use prefixes; for example, one 
computer at this company might have the 
name vault.money.com. 

It's wise to reserve your name prompt- 
ly. The U.S. government pays InterNIC to 
register these names on a first-come, first- 
served basis. Your Internet service provider 
can check to see whether your desired 
name has already been taken and submit 
an on-line name request for you. For more 
information on reserving nares, see http: 
/Iwww.internic.net. 

Step 3: Select a service provider. You 
must find an Internet service provider to 
connect your server with the world. Since 
this vendor will be a combination of land- 
lord and essential utility, it's important for 
you to be comfortable with your choice. 
A provider should be able to give you sat- 


isfactory technical support, especially in 
the early stages. 

Service providers can be big or small. 
Big service providers have a regional or 
nationwide presence and lease their own 
networks to carry Internet traffic from your 
local POP (point of presence) to the inter- 
changes. These providers maintain space- 
age mission-control consoles, called Net- 
work Operation Centers, and they can track 
down the cause of any errors that occur in 
network transmission. Small service pro- 
viders rely on Sprint to carry their traffic 
across the country and typically have a sin- 
gle POP maintained by a couple of hack- 
ers. They can’t track down errors as well as 
a Network Operation Center can, but they 
cost less and can give you personal atten- 
tion (see the text box “Making the Internet 
Connection” at left). 

Step 4: Consider connectivity alterna- 
tives. To keep your server connected and 
open for business at all times, you need to 
use a leased line, a co-location, or host ser- 
vices. As recently as last year, the leased- 
line method was the only way to place a 
server on the Internet. You had to find an 
Internet service provider and pay a sub- 
stantial lump sum to install a network port. 
Then you or your provider arranged with 
the local phone monopoly to provide a 
leased line from the provider to your office, 
paying another installation fee in the pro- 
cess. Then you bought a router and plugged 
your server їп. After a cost of approxi- 
mately $15,000 and three months’ worth of 
work, you were finally on-line (see “Con- 
nectivity Costs” on page 130). 

Once installed, a leased line is reliable 
and fast and gives your workstations seam- 
less access to other network services. It 
remains the only practical way of provid- 
ing high-volume connectivity for an of- 
fice network. 

With leased lines, you pay a fixed fee 
according to the size of your pipe. Leased 
lines come in several speeds, from 56 Kbps 
up through ТІ, or 1544 Kbps. The phone 
company uses these denominations for car- 
rying digitized voice conversations, where 
56 Kbps carries a single conversation and 
Т1 carries 24 conversations. 

The least expensive and easiest alterna- 
tive is a 56-Kbps line. Although 56 Kbps 
does not seem like much bandwidth—an 
ordinary modem can carry almost the same 
amount of data at 28.8 Kbps compressed— 
it is appropriate for a small Web server. 
If you become a heavy Internet user, how- 
ever, you should proceed directly to Т1. 

Several trends have recently evolved to 
make leased-line service more palatable 
for small businesses. Competition among 
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providers has reduced the installation fee to 
as little as $400. The local phone compa- 
nies face competition as well, from local 
fiber networks installed by Teleport Com- 
munications Group (Staten Island, NY) 
and MFS Telecomm (Oakbrook Terrace, 
IL); this may give you a choice of carriers. 

By popular demand, many Internet ser- 
vice providers now offer much less ex- 
pensive ways, such as co-location and host 
services, to open up shop on the Internet. 
Co-location involves placing a server at 
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Three Mosaic browsers. From top to bottom, they аге 
Netscape, from Netscape Communications; AIR Mosaic, 
from Spry; and GWHIS, from Quadralay. 
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the service provider's site. Host 
services include FTP, Gopher, 
and Web servers maintained by 
the Internet provider. Both of 
these options eliminate the ex- 
pense of communications equip- 
ment and a leased phone line. 

The big service providers 
would rather sell you a leased 
line and all the extras and col- 
lect the installation charge, but 
smaller providers can give you 
co-location services for as lit- 
tle as $150 a month plus a per- 
byte usage fee. Host services 
can cost even less. 

With these services, the serv- 
er is located in someone else's 
office, so you just provide the 
published content of your com- 
pany's information from your 
office or home. To update the 
remote server, you dial up the 
Internet with your modem or ISDN ac- 
count and then use FTP to send new or 
improved hypertext files. Your provider 
should be able to route any E-mail re- 
sponses to your dial-up account. 

Step 5: Set up a Web server. Once you 
are connected to the Internet, you need to 
run a piece of software known as an HTTP 
server (also called a Web server). Many 
Web servers with similar capabilities are 
listed for downloading at http://info.cern 
.ch/hypertext/WWW.Daemon/Overview 
.html. (Note that many URLs are case- 
sensitive.) The two most popular ones are 
written in C for Unix computers—one from 
CERN and another from NCSA. 

Traditionally, Web servers run on Unix 
workstations, and you can find binary ver- 
sions for machines from DEC, Hewlett- 
Packard, IBM, Silicon Graphics, and Sun. 
A budget-minded small business should 
consider Linux, a free Unix clone that runs 
on PCs, 

Unix machines come with Internet dae- 
mons, such as FTP and Telnet, already 
installed. They have powerful script lan- 
guages for handling forms and database 
requests, and they can handle numerous 
users. The main disadvantage of these 
daemons, however, is that you must have 
a good knowledge of Unix to find and edit 
their many configuration files. 

If you find the prospect of becoming a 
system administrator for a Unix machine 
daunting, the EMWAC (European Mi- 
crosoft Windows NT Academic Consor- 
tium) HTTP Server for Windows NT of- 
fers an alternative. This server installs itself 
as а "service process," the NT jargon for a 
daemon, the first time you run it. You then 
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configure it with a single dialog box in the 
NT control panel. It comes with readable 
documentation and a WAIS (Wide Area 
Information Service) text-search engine. 

The EMWAC HTTP server has draw- 
backs; it's slower than a Unix server, and 
it suffers from the lack of a good script 
language in NT. You must program the 
scripts in C++, using the examples pro- 
vided. But it's capable of handling multi- 
ple users, and it's easy to install and use. 
You can download it from EMWAC at ftp 
://femwac.ed.ac.uk/pub/https/hsi386.zip. 

A new breed of commercial servers is 
designed to control access and extract pay- 
ment from customers. Commercial servers 
cost from $1000 to $25,000, but they fea- 
ture easy installation, technical support, 
authentication, and encryption. Authen- 
tication is used to verify the identity of 
a customer for confidentiality or billing 
purposes. Encryption is used to guarantee 
the security of information, such as bank 
account and credit card numbers, and to 
provide digital signatures on agreements, 
such as order forms. As of this writing, Net- 
scape Communications (Mountain View, 
CA, http://home.mcom.com) and Enter- 
prise Integration Technologies (Menlo 
Park, CA, http://www.eit.com) have an- 
nounced their intention to offer these fea- 
tures. However, the authentication and en- 
cryption features work only with matching 
versions of Mosaic. 

Step 6: Design your Web service. Af- 
ter you get your server up and running, 
the task of designing your literature be- 
gins. Web documents are formatted using 
HTML (Hypertext Markup Language). 
Fortunately, HTML consists of a small 
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One Person’s Internet Business 


PAULINA BORSOOK 


ric Thiese, principal of Liberty Hill 

Cyberwerks (San Francisco, CA), pro- 
vides Internet training and consulting ser- 
vices. He helps businesses obtain basic 
Internet E-mail services and set up WWW 
(World Wide Web) servers. These WWW 
servers are physically located at Thiese’s 
home office. 

For his main machine, he uses а custom 
66-MHz 486 computer running on BSDi 
that’s built to his specifications for longev- 
ity. His setup also includes a T1 line, a Liv- 
ingston router, a Tielink CSU/DSU (chan- 


nel service unit/data service unit), and tlie - 


Free Software Foundation's version of Go- 
pher. In addition, he has three other ma- 
chines, including a 386 that he uses to run 
Liberty Hill. 

As his business grows, Thiese may reach 
out to local HTML (Hypertext Markup 
Language) writers and contractors, but be- 


number of keywords and is much simpler 
to use than it might sound. You can get a 
tutorial from http://www.ncsa.uiuc.edu/ 
General/Internet/ HTML Primer.html. 

You'll want to use graphics in your doc- 
uments to appear polished and larger than 
life. Get a good computer drawing package 
and a video frame grabber for taking pic- 
tures. If you decide to work with an inde- 
pendent designer, make sure that he or she 
can produce digital pictures. 

An HTTP server does just two things: 
Send files out to a client and call scripts 
and programs on your server computer. 
For instance, after a client fills out a form, 
à script can take the information and store 
it in a file or a database. The script might 
also generate a fax or E-mail response. 

Sophisticated publishers use scripts to 
generate documents on-the-fly from data- 
bases. My company has used this tech- 
nique to publish large financial databases 
with millions of potential pages. Other 
firms use database scripts to look up and 
display catalog information. You can find 
some sample database publishing appli- 
cations and tools at http://www.ncsa.uiuc 
.edu/demoweb/demo.html. 

Step 7: Close the loop with electronic 
commerce. Big institutions are betting that 
electronic commerce will soon energize 
the Internet. Electronic commerce includes 
A32 
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cause he has more than a few dozen clients,  cialization of the Internet grows. 


his sole proprietorship would be stretched 
beyond its resources if he did so, Thiese 
believes that the oppor- 
tunity for a business like 
his may exist for only a 
couple more years. But 
for now, there is a mar- 
ket window that he can 
take advantage of since 
“most of the [Internet] 
tools are on Unix, and 
there's a lot that people don't know." This 
may change as easier-to-use Internet tools 
for Macs and Windows-based machines 
become available. .' 

There's another reason why his business 
is thriving, however: Large computer and 
communications corporations and tech- 
nology-consulting firms have not yet tar- 
geted small businesses wanting a storefront 
Internet presence as a market. But this sit- 
uation may also change as the commer- 


do not 
know." 
— Eric Theise 


pay-per-view publishing; industrial EDI 
(Electronic Data Interchange) for order- 
ing and billing; home banking; trading and 
betting; and on-line shopping. You need 
no real estate and only minimal amounts of 
labor to participate in electronic commerce; 
it thus has the potential to benefit small 
businesses by lowering fixed costs. 

Several payment mechanisms are com- 
peting to finance on-line shopping and 
pay-per-view publishing on the Internet. 
In the simplest version, a customer fills in 
a credit card number on an order form to 
complete a non-face-to-face transaction, 
which is similar to placing an order over 
the telephone. Encrypted Mosaic browsers 
and servers are designed to support such 
transactions by making it safer to send 
credit card numbers over public networks. 

A тоге sophisticated mechanism uses 
a payment server maintained by a bank 
where the customer has an account. The 
customer uses encryption software, along 
with a public-key certificate, to digitally 
sign a payment authorization. The vendor 
receiving this authorization then redeems 
it for money with the payment server. This 
system is more secure than others because 
vendors don't obtain customers' credit 
card numbers. It can also support the small- 
er, more numerous transactions that would 
be required for pay-per-view. 


“‘There’s money to be 
made on what people 


Or it may turn out that most businesses 
won't need E-mail or WWW sites. Thiese 
says that since it's easy 
to tell when a node is. 
being accessed, it's 
also easy to tell if an 
Internet node is pro- 
viding a customer's 
clients with the in- 
formation or access 
that they want. And 
if a node isn't being 
accessed often, he 
and his customers 
can then figure out 
ways to make the 
site more helpful, more entertaining, or 
more interactive. 


Paulina Borsook is a San Francisco—based writ- 


er who has written previously for BYTE about se- 
curity issues. You can contact her on the Internet 
at loris@well.sf.ca.us or on BIX c/o "editors." 


А more radical scheme is the afore- 
mentioned concept of digital cash, which 
is currently being offered by DigiCash 
(Palo Alto, CA, and Amsterdam, http:// 
www.digicash.nl). Digital cash consists 
of anonymous electronic tokens that can 
be exchanged via encryption software and 
redeemed for real cash at participating 
banks. In practice, digital cash is similar to 
the payment-server mechanism, since you 
need to redeem each token at a payment 
server to check its continued validity. 

Step 7: Promote your site. Just having a 
server isn't enough; you want people to 
notice it. One way to invite attention to 
your server is to put some useful, free in- 
formation on it and then announce it in 
a few selected Usenet newsgroups that are 
relevant to your business. 

Post an announcement to the NCSA 
what's new page, whats-new (? ncsa.uiuc 
.edu. Get your suppliers and customers to 
link your home page to theirs. Be sure to 
put your E-mail address and Web URL on 
all your business cards and literature. Then 
stake your claim. Ш 


Andrew Singleton (Dublin, NH) is president of 
Money.Com, a provider of payment services and 
professional financial information services on the 
Internet. You can contact him on the Internet at 
asingleton? monev.com or on BIX c/o “editors.” 
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Curing the Windows Fax Blues 


STAN MIASTKOWSKI 


| 
| 
| 


axes are an essential part 
of business communica- 
tions. In fact, they’ve be- 
come even more prevalent 
as modem manufacturers have widely 
incorporated fax capabilities. There’s a 
simple reason for this: All the chip sets 
at the heart of today’s modems incor- 
porate fax features. 

The advantages of computer-based 
faxing over stand-alone fax machines 
are numerous. You can fax high-qual- 
ity output directly from your applica- 
tions without having to go through the 
extra steps of printing documents and 
going to a fax machine. On the receiving side, there’s no 
need to deal with curly and inconvenient thermal fax paper. 
You can discard junk faxes without having to print them 
and print high-quality copies of the faxes you want to keep. 
Most important for small businesses, fax modems are by far 
the cheapest way to obtain fax capability. 

But at the same time, the promises of fax modems are of- 
ten just that: promises. Unfortunately, there’s another sce- 
nario that’s becoming all too common. You've just in- 
stalled a fax modem and software. You click on an icon, get 
your fax all ready to go, and send it. Then. ..nothing. If 
you're lucky, you might hear a click from your fax modem 
or perhaps see a “helpful” error message, such as Event Er- 
ror. Even worse, the fax modem hardware and software 
that have been working fine for months may suddenly be- 
come obstinate and cranky. 

Certainly, many users have few or no problems. How- 
ever, both fax modem makers and fax software developers 
grudgingly admit that their technical-support lines field 
numerous calls from irate or frustrated users. 


| 


M 


Fast Fax Facts 

Although fax machines and fax modems use sophisticated 
methods for setting up calls (see the text box “The Anato- 
my of a Fax Call" on page 134), faxes are essentially sim- 
ple unidirectional, nonprotocol data transmissions that 
don't use error correction. The type of information that's 
transferred in a fax transmission appears, at first blush, 
laughingly simple when compared to the ASCII and bi- 
nary data that modems regularly handle. 

Yet, like all data transmissions, faxes require very crit- 
ical timing. Cobbling old-fashioned fax technology into 
the modern world of resource-hungry, multitasking oper- 
ating systems can cause endless problems. But there are so- 


T 


lutions (see the text box "Solv- 
ing Fax Modem Problems" on 
page 138). 

Toronto-based Delrina is the 
maker of the market-leading 
WinFax Pro for Windows soft- 
ware as well as FaxPro for 
Mac. According to John Visca, 
Delrina's technical-support 
team leader, 75 percent of Del- 
rina's technical-support calls 
are for hardware configuration 
problems. Nearly all of them 
are PC-related. Macs handle pe- 
ripheral connections more intelligently, and they are also 
much less prone to software-timing problems. 

The IBM PC standard has saddled users with some mad- 
dening hardware limitations. When it comes to the serial- 
port connections that fax modems use, you're usually lim- 
ited to the standard installed settings of COMI (IRQ 
[interrupt request] 4, base address 3F8h) and COM2 (IRQ 
3, base address 2F8h). Optionally, you can also configure 
COM3 and COM4 using different base addresses, although 
the fact that they also use the default IRQ 4 and IRQ 3 in- 
terrupts is another cause of compatibility problems. 


You can get 
problem-free 


using a fax 


The UART Dilemma 

At first glance, it seems that external fax modems rather 
than internal models would eliminate serial-port config- 
uration problems. If, for example, your PC is equipped 
with the usual array of two serial ports, it's a simple mat- 
ter of plugging a serial cable from your fax modem to a 
free serial port. But, especially with older PCs, you're 
likely to run into problems with externally connected 
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modem in your 
Windows PC. 
Here’s how. 
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copy of a recent magazine 
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serial-port hardware. 

The heart of a serial port, whether in an 
add-in card or built into the motherboard, 
is an integrated circuit called a UART (uni- 
versal asynchronous receiver/transmitter). 
There is one for each serial port. The 
UARTS used in the original PC format 
were designed to match the common data 
transfer speeds of the era, a leisurely 300 
bps, not today's fax transfer rates of 9600 
bps and 14.4 Kbps (not to mention the in- 
creasingly common V.Fast speed of 28.8 
Kbps). The 8250 and 16450 UARTS still 
commonly found in many PC serial ports 
have no internal buffer for smoothing data 
transfer. Without this buffering, your PC's 


processor and the communications soft- 
ware must work harder to pick up the 
slack. 

What's needed for contemporary com- 
munications is the more capable 16550 
ПАКТ, which has a built-in 16-byte buffer 
that smoothes data flow and eliminates 
many intermittent and hard-to-locate prob- 
lems with both faxes and data communi- 
cations. Unfortunately, the realities of the 
hardware business make 16550 UARTs 
difficult to find in even many of the latest 
PCs. In single-unit quantities, old-style 
16450 UARTS cost about $5; 16550 
UARTS cost about $20. In the quantities 
that computer makers use, individual costs 


The Anatomy of a Fax Call 


Whether there's a fax modem or fax machine on either side [or both sides] of the line, all fax calls go through 


the same five-step process: 


1. Connection: Те caling fax uses the standard V2 fax protocol to estabish 


Кє` К ae ee a physical connection with the receiving fax at 300 bps. The receiving station 
AS й 
008 сау, sends а STID (station ID) to the calling fax. | 


calling station. 


2 Phasing and training Stil at 300 bps, the cling station sends a single 
HDLC (high-level data link control) frame to the receiving station. During — | 
a 200-millisecond “window,” both sides negotiate a maximum sending speed 
(depending on fine conditions). The calling station then sends тий characters 
to the receiving station at the negotiated speed. If the receiving station 
receives characters, it sends confirmation and control is returned to the 


goes to step 4. 


3. Unidirectional transfer: The calling station sends data to the receiving sta- 
tion in a one-direction, nonprotocol transfer (по error correction). At the 

end of each page, the calling station sends an ЕОМ (end of message) and 

tha sed rie И Un шы н sa a ни _ | 
station goes to step 5. Hence Bios Molte 


4. Ver Bre another pag Б sert, both o b stations go ig es 
the same negotiation as found in step 2 to detect if the ine — yis 
conditions have changed. 


5. Disconnect: At the end of the transfer, both systems disconnect 


Г. from the telephone line. 
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Any computer information service that has a place for everyone 


from a skateboarder in Wichita to a bond trader in Hong Kong 


certainly has a place for you. 


On CompuServe, there's room for everybody. 


Over two million members, in fact, all around the 
world. People ranging from 12-year-old rock aficionados to 
members of the Hong Kong stock exchange, all of them taking 


advantage of more than 2,000 different things to do. 


(1) On CompuServe they can swap information, 
t | fax business reports, flirt, answer questions, argue 


about politics — just plain communicate faster and easier with 


more people than ever before. They can get facts and figures for 
their homework, do business background checks while they're 
at work, or figure out which airline rate is the most economical. 
CompuServe is also known for its downloadable freeware and 
shareware. And has technical support representatives online, 


too, to answer questions, along with “regular” people who have 


been using just about every kind of equipment there is. 


illi 


Maybe you should join the crowd. For onc 
low monthly fee, CompuServe offers unlimited 
connect time — day or night — to a full package with more 
than 100 basic services. News, stock quotes, travel arrangements, 
movie and restaurant reviews, and 60 e-mail messages a month 


are just some of what's available. Along with many other 


services for a nominal additional charge. 
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For more information or to order, just see 


i» your computer dealer, or call 1 800 848-8199 
(614 529-1349 for international inquiries). You'll find 
out how easy it is to get in touch with more than two million 
friends that you don't know yet. 


©] CompuServe 


The information service you won't outgrow. 
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AND HOW DO YOU 
GET EXPERIENCE 
WITHOUTA JOB? 


Most young people have one 
answer to this problem. They avoid it 
until they're out of college. But they 
could be getting solid work experi- 
ence while they're still in college. With 
your company’s help. And ours. 

We're Co-op Education. À nation- 
wide program that helps college 
students get real jobs for real pay, 
while they're getting an education. 

But we can't do it without you. 
Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 
Box 775E, Boston, MA 02115. 

Not only will you be giving students 
a chance to earn money and pick up 
the most valuable kind of knowledge, 
you'll be giving yourselves a chance 
to pick up the most valuable kind 
of employee. 


Co-op Education. 


You earn a future when you earn a degree. 
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are much lower, but the cost savings of 
using old UARTs goes directly to the bot- 
tom line. 

It's easy to find out what type of UART 
your PC uses. Just run MSD.EXE (Mi- 
crosoft System Diagnostics), versions of 
which come with both Windows and MS- 
DOS 6.x. The COM Ports menu selection 
shows you what UART your serial ports 
are using. Jf they don't use the 16550, you 
have several choices. If your serial ports 
are on an add-in I/O board, the simplest 
solution is to replace the board. Most 
board makers (e.g., Boca Research) have 
16550 UART boards, but they're about 
twice the price of 16450-based boards. 
Expect to pay $50 to $65 (street price) for 
a 16550-based dual-serial, single-parallel 
board. 

More complicated and expensive I/O- 
card solutions are available from other 
companies. Sophisticated serial boards like 
the Hayes ESP Communications Acceler- 
ator 2.0 and DigiBoard's PC/2e have ded- 
icated processors and huge buffers that 
pull the chore of smoothing data flow and 
timing away from the PC hardware. 
They're more than a little overkill for stan- 
dard fax modem use. For the coming gen- 
erations of ultrahigh-speed modems and 
applications like remote LAN access, how- 
ever, they fill a genuine need. 

By far the easiest way to update your 
UARTS is to buy an internal fax modem. 
Almost without exception, today's internal 
fax modems use 16550 UARTS for maxi- 
mum performance. However, incorrect in- 
ternal fax modem installations are a major 
cause of fax problems. If your PC has a 
pair of internal serial ports, you'll need to 
disable one of them before installing your 
internal fax modem. 

Two serial ports attempting to use the 
same interrupt invariably cause major 
problems. That normally means changing 
jumpers on an add-in board or on your 
motherboard, although some newer PCs, 
including those from Dell and Gateway 
2000, with on-motherboard serial ports 
have the "smarts" to detect if an internal 
fax modem is installed and disable con- 
flicting ports. 


The Software Side 

Even if your fax modem is correctly in- 
stalled, your serial ports use 16550 UARTS, 
and your cables and phone line are cor- 
rectly installed, you're not out of the woods. 
Potential problems still exist with fax mo- 
dem calls. Both fax modem makers and 
fax software developers are quick to point 
to one of the biggest problems with com- 
puterized fax communications: Microsoft 


fax with data 
opens up à 
QE whole new world in 
[fma communications software. 
cl 205 PROCOMM PLUS for Windows 2.1 is here with 
LECHE new features which are above and beyond all 
— other communications software programs. 
First up, you have access to complete fax capabilities includ- 
ing a fax viewer, scheduling, broadcast send, and the ability 
to receive faxes in the background; all from right within 
PROCOMM PLUS for Windows. 


Plus, you can access your local area net or the vast global 
village via the Internet with our TCP/IP support for Telnet 
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connections arid ап easy-to-use FTP file transfer and file 
management utility. With the fully-customizable Action Bar, 


-TINTERMET | 


you can easily activate frequently used features with 
immediately understandable icons. You'll find our 
new Dialing Directory smart enough to serve as a 
single phone source to organize voice, fax and data 
calls. Enhanced ASPECT 

scripts autornate on-line sessions PROCOM M 
with services like CompuServe and PLU — 
MCI Mail. Our GIF viewer displays 
graphics as you download them. 
And in the intuitive PROCOMM 
PLUS tradition, everything is 
extremely powerful and easy to use. 


Call us at 1.800.315.3282 
to upgrade for just $69. 


To start fresh, visit your computer PRO COMM 
retailer. PROCOMM PLUS for 
Windows 2.1...a whole world PL for Windows™ 
is waiting. * 

TOTALLY CONNECTED 
3282 
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Solving Fax Modem Problems 


lk your fax software and fax modem 

. just aren't talking to each other, or fax 
sending or receiving has suddenly be- 
come unreliable, there are a number of 
possible problems and solutions: 


® [s the (external) fax modem plugged in 
(AC and phone line), turned on, and 
connected to the correct serial port? 


e 15 the (internal) fax modem attempting 
_ to use an IRQ (interrupt request) that 
. another serial port is already using? 


Br your fax modem software is running 
from Windows and fax communications 
(or the quality of received faxes) are un- 
reliable, check the following: 


® Does your internal fax modem оге - 


rial-port I/O board use а 16550 UART 
(universal asynchronous receiver/ 
transmitter)? Use MSD.EXE to find 
out, 


ө Are you using Microsoft's old Win- 
dows 3.1 COMM.DRV? If so, update 
the driver to version 3.11, or use the 
driver supplied with your, fax soft- 
ware. You can also buy a third-party 
driver, such as TurboCommander. 


e Is your available DOS memory (be- 
fore starting Windows) low? Disable as 


many TSR programs (from AUTO- 
e Run DEFRAG (from MS-DOS б or 


EXEC.BAT) as possible, Also remove - 
any unneeded TSRs from the LOAD= 
line of Windows’ SYSTEM.INI file. 
Screen savers and virus checkers are 
particular culprits. 


® Make sure Windows is using a per- 
_ manent swap file and it's at least the 
recommended size. (From Windows' 
Main group, enter the Control Panel, 
choose the 386 Enhanced icon, and 
click on the Virtual Memory button.) 


e Delete any .TMP files created by Win- 
dows. and Windows applications: 


These are usually deleted automati- 
cally. (To find where .TMP files are 
stored, type SET at a DOS prompt and 
make note of the directory that ТЕМР= 
points to. Change to that directory and 
delete all .TMP files in it.) 


* Run CHKDSK /F from DOS (SCAN- 


DISK from MS-DOS 6.22) to check 
for disk errors and repair them, 


higher) or a third-party disk defrag- 
menter to optimize your hard disk. 


e ]f Windows fax performance is still 


flaky, try adding the following lines to 
the [386Enh] section of Windows' 
SYSTEM.INI file: 


COMBOOSTTIME-30 
COMXBUFFER=4096 


(x is the COM port number your fax 
modem uses). 


Windows. The demands that Windows 
places on system hardware are especially 
acute in communications, where timing pa- 
rameters are critical. If your PC is a 386 
or even a 486 with 4 MB or less of RAM 
and you use multitasking applications, at 
some point the system will become so 
bogged down that data flowing to a fax 
modem will slow down. This causes fax 
failure. 

According to industry sources, one of 
the major causes of fax failure in PCs is 


EN. About Program Manage JE er | 


Version 3.1 


This product is licensed to: 


Microsoft Windows Program Manager 


Mice Coro € 1985-1992 Microsoft Corp. 


too many TSR DOS programs. For ex- 
ample, Delrina's Visca says that virus 
checkers are common troublemakers. The 
obvious solution is to use as few TSRs as 
possible. But even with maximum DOS 
memory before starting Windows, it's still 
easy for Windows to reach a point where 
it can no longer reliably handle commu- 
nications. The key measure of upcoming 
trouble is Windows system resources. Pull 
down Help and About Program Manager 
from the Windows desktop to see your 


1- are d pam 


current resources. 

Even a 486/66 with 16 MB of RAM 
can reach a critical resource point when 
you multitask four to six major applica- 
tions (e.g., Microsoft Office or Lotus's 
SmartSuite). Some add-on Windows util- 
ities—such as Norton Utilities 8.0 or 
Dashboard 2.0, which Borland recently 
acquired from Hewlett-Packard—feature 
on-screen resource meters and even let 
you set alarms if Windows resources fall 
below a certain level. 
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Stan Miastkowski к ПЕ dae Yes 
Yous serial number label i the inside back Max fax ser d 14400 
Deve of Getting Started with Microsoft Windows. | Мах fax receive 14400 
| | Manufacturer ID DeskPorte V.FC 12 
386 Enhanced Mode 
Memory: 6,084 KB Free 


System Resources: 28% Free 


When system resources a fall below 30 variceal, Windows’ preemptive multitasking 
can no longer handle the critical timing parameters needed for successful fax and 
data calls. 


Many fax software packages (e.g., FaxWorks) Include built-in fax modem diagnostics 
that go a long way toward isolating common problems. You can easily spot simple 
problems, such as an improperly assigned COM port. 
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CorelDRAW 3 is so easy to use! With precision 
type control, amazing special effects and powerful 
illustration tools, CorelDRAW 3 is the ideal entry-level 
graphics package. CorelDRAW 3 includes CorelCHART, 
Corel PHOTO-PAINT, CorelSHOW, Corel TRACE 
and Corel MOSAIC. 
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99.99° = 


CO-ROM Version aL ud onus ABL i ‹ | р a г ; 


I9* CD-ROM & 3,5" disks 
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CorelDRAW 4 is the complete graphics solution. 
With all the power and modules of CorelDRAW 3, 
CorelDRAW 4 also includes dozens of new artistic and 
technical enhancements, an object-orientated animation 
module, OCR capabilities and multi-page layout. 


OF à 4'i l'URL d 15,0 | | 54 ipar 4 


DISTINCTION imagas & Symbols ' CD-ROM Versian 


2: 


$399.99* CD-ROM А 3.5" disks 


отр lete Gi Y 17], HES & Pubi shing Solutii Ht 
CorelDRAW 5 combines the graphics power of 


CorelDRAW and the advanced publishing capabilities 

of Corel VENTURA 5 within an integrated user interface. 
CorelDRAW 5 has all the modules of CorelDRAW 4 plus 
a revolutionary color management system, major gains in 
speed and performance, and hundreds of improvements. 


CB-ROM Versiaa iE 
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Li rum ка ! 
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5:8 85* CD-ROM & LP diia 


VORNE See А Visit any of our stores Й 
i THE COMPUTER SUPERSTORE. | or call our nationwide S 
= toll-free number. = 
1-800-COMPUSA E 
1-800-266-7872 | 
* USS plus applicable taxes. 
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Enter the Corel $2,000,000 World Design Contestand win! 
(September to March) To receive a faxed copy of the contest y 
rules and an entry form please call: 1-613-728-0826 ext. 3080, ш” COREL 
Document #1004. To leave a message please call: ш 
1-613-728-0826 ext. 81609. 1-613-728-3733 


About the Products 


Boca 10 AT55 single-parailel 
dual 16550 serial 
Single port. 


Boca Research, inc. 
(407) 997-6227 

fax: (407) 997-0918 
Circle 1146 on inquiry Card. 


Products, Inc. 


DigiBoard PC/2e.......$299 
DigiBoard 

(800) 344-4273 

(612) 943-9020 

fax: (612) 943-5398 

Circle 1147 on inquiry Card. 


COMM.DRV Horrors 

Perhaps the least-known and most-com- 
mon cause of Windows communications 
problems with both data and fax transfers is 
the infamous Windows communications 
driver (COMM. DRV). The driver shipped 
with Windows 3.1 works fine for low-speed 
communications and most of the time for 
9600-bps fax calls. However, because it 
lacks built-in support for the 16550 UART, 
it’s a common troublemaker with contem- 


Hayes ESP Communications 
Accelerator 2.0 

dual port..................$149 
Hayes Microcomputer 


(404) 840-9200 
fax: (404) 441-1213 
Circle 1148 on Inquiry Card. 


TurboCommander 
Pacific CommWare 
(503) 482-2744 

fax: (БОЗ) 482-2627 
Circle 1149 on Inquiry Card. 
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COMMDLG.DLL (a 
DLL with 16550 sup- 
port) to Windows 3.11 
and Windows for Work- 
groups. To see what ver- 
sion of Windows you're 
running, again pull 
down Help and About 
Program Manager from 
the Windows desktop. 
If it doesn't say version 
3.11, you've located a 
potential cause of prob- 
lems. Ап archive to up- 
date Windows 3.1 to 3.11 is available free 
of charge (except for connection charges) 
from CompuServe (GO MSL [Microsoft 
Software Library], file WW0981.EXE), 
the Microsoft Download Service ((206) 
936-6735), or BIX (WW0981.EXE in the 
windows/listings area). 

Some Windows fax packages automat- 
ically install their own drivers. For exam- 
ple, Delrina's WinFax Pro has a driver 
named WFXCOMM.DRV. Also, other 


$49.95 


porary fax modems. third-party suppliers have COMM.DRV 
Microsoft has updat- replacements that go far beyond the capa- 
ed the driver and added bilities of even the updated Microsoft com- 


munications driver. TurboCommander 
from Pacific CommWare (Ashland, OR) 
is a case in point. This utility replaces 
COMM.DRV and adds a raft of extras, in- 
cluding the ability for multiple devices 
(e.g., COMI and COM3) to share a single 
interrupt without causing problems. 

It's easy to get discouraged about the 
many things that can go wrong, but the 
vast majority of fax modem installations 
proceed with few or no problems. The end 
results are worth it. Апа the future is 
brightening for Windows users. Windows 
95, with its Plug and Play support, prom- 
ises greater support for all types of com- 
munications. Nearly painless fax modem 
installation and use are distinct possibilities 
for the future. Ш 


Stan Miastkowski is a BYTE consulting editor 


who's been writing about communications and 
networking technology for over 16 years. He's 
coauthor of Windows for Workgroups Bible (Ad- 
dison- Wesley, 1993). You can contact him on the 
Internet or BIX at stanm@ bix.com or on MCI Mail 
at 530-9979. 


URGENT—YOUR INPUT NEEDED 


On: OBJECTS ACROSS THE ENTERPRISE 


Dear Reader: 


Please E-mail the completed form to: editors @ bix.com 


To improve BYTE’s coverage of technology in the State of 
the Art section, we'd like to get your feedback about what 
topics, areas, and products we should be considering, and 
in what ways. Later this year, we're planning to cover how 
object-oriented technology is being used in the real world, in 
large organizations and enterprise-wide applications. So we 
need to know what you'd like to see in this area, what products 
and services should be available, and please include tips on 
people we should be talking to—users, vendors, researchers— 
you tell us! Let us know what you're doing with object tech- 
nology in your organization—how you're using it, why you 
chose this path, and the problems and benefits you've en- 
countered. 


Also, we're using a new method to capture your comments 
and suggestions so that we can use them more easily in the 
future, not just as a one-shot item. To let us know what you 
think, please use the following as a template to send us, via 
E-mail, an ASCII text file with your comments. Please be sure 
to include the «FIELDNAMES» with their angle brackets, fol- 
lowed by your information and comments. And thanks very 
much for your help. 
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«TOPIC» 
Objects Across the Enterprise 


<LASTNAME> 
Jones 


<FIRSTNAME> 
John 


£T INMEE» 
Technical 


«COMPANY» 
ABC Industries 


«PHONE» 
800-555-1234 


«EMAIL»? 
jjonesGhost.domain 


«COMMENTS» 

This is where your comments go. Be as brief or as long as you 
want. Tell us what you think, what you need, what you want to know 
more about. Tell us what you're doing. Tell us who we should be 
talking to about this. 


Director 


Its easy, baby. 


No matter what your age or experience, requires no PC memory. | « Requires No "п , 
you'll find SMC's new EtherEZ" Ethernet What's more, our new version of \ КООШО Ў | 
adapter child’s play to install. After all, EZStart™ makes driver installation | Bee oe Me а: 


it works in and adapter management faster and (Ni 

both Plug and Play (PnP) easier than ever. | "Банн pe | 

and non-Plug and Play For А $49 EtherEZ L Тт Моа fo, 

ISA computers. It's fully Combo Adapter, Er à; 

compliant with PnP speci- Call 1-800-SMC-4-YOU, | Maen ) 

x = - fications so no configura- Dept. EZ33. LE A 

—Ó—EeREwÁ) tion is needed. There are The new EtherEZ adapter from je 
ricis di — no jumpers to set and SMC. If only everything in life SMC 


v lg reed Toe adaptes the I/O mapping feature was this easy. 
Circle 292 on Inquiry Card. 


New EtherEZ’ Plug and Play 


Offer is limited ip one per customer, while supplies last. U.S. dollars. All trademarks and registered 
trademarks are the property of their respective holders. © 1994 Standard Microsystems Corporation. 


“Ont .. 5 


EF ME E J аз g Hit h 
; ат" a МАШ; ER e 
۴ P amy n " 
ELE Cp. TEL i. $ 


ТНЕ mm 


laser printers 
that talk back 


to you) COMPANY 


| Hey, anybody got a job for me, I'm bored. | 


THE DOCUMENT COMPANY 
XEROX 


Don't worry. Your job is next. | 


| —— Е, EL 
What resolution do you want to print at? m— MÀ 


Your stuffs ready. Come get it. 


Ty the printer on 5, | hear he's full of it. | 


d That's a lot of pages. The 4520 down the hall has the speed you need. | 


Г Network printers should do more than print pages. They 
xX should also make an imprint on the way you work with docu- 
wN 


\ 


ments. That’s why the Xerox 4500 series of desktop laser printers 
М [L— comes with Document Services for Printing. For instance, 

"ron while you work at your PC, this intuitive software tells you 

I!Î¥1!! which printer fits your job best, when a job is done, if paper 
is out, and a bunch of other stuff, all in real time. What's more, with 
600 x 600 dpi resolution and our unique TrueRes smoothing, all the 
jagged edges of characters 
and graphics are eliminated. 
Result: You make better-looking documents easily and more produc- 
tively. And with the Xerox Total Satisfaction Guarantee, you have backup 
that makes sure you stay productive for three full years. So why settle for 


Total Satisfaction. Guaranteed. 


printers you don't have to think about, when you can THE 
DOCUMENT 

now get printers that think about you? Talk back to us, QLD б; 

by calling 1-800-ASK-XEROX ext. 965. a 


NOVEMBER 1994 _' | NOVEMBER 1994 


EVIE 


БЕТЕ 


IBEST HIG ALITY 


WORKGROUP 


PRINTER 
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XEROX? The Document Company® Document Services for Printing, the 4500 series, and the туйе X are trademarks of XEROX CORPORATION. Contact Xerox for further details on the Total Satisfaction Guarantee, 


Now You Can Fly From 
New Sak Ey Rat 


Computer 


o Without Your 


ing Down 


Somewhere Over Colorado. : 


"c 


Introducing The AER Energy Power 220" Battery. Up To 10 
Times The Run-Time Of Your Current Rechargeable.* 


It doesn't matter if you're in a plane, train or automobile. 
Every portable computer user knows the feeling. You're cruising 
along, getting work done like crazy — when suddenly, you’re 
forced in for an emergency landing. Battery's dead. Out of juice. 
Your computer's grounded. 

That is unless you have the new, stand-alone AER Energy 
Power 220 accessory battery. Its revolutionary zinc-air technology 
gives you up to 10 times the run-time of your current recharge- 


able battery with each charge. Now that's some serious flight time. 


So Much More Run-Time Means So Much More Productivity. 


At last, you can truly enjoy the portability and productivity 
your portable computer promised you from the beginning. And 
with the new AER Energy Power 220 you'll be able to work 2 
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| 4 P r3 
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or 3 days instead of 2 or 3 hours on a single 
charge. So say goodbye to that low-battery 
alarm anxiety you've been suffering from. No 
more recharging just to gain an extra 2 or 3 
hours run-time. In fact, you may not have 
to recharge again for a long time. 
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It Can Power Most Computers & Cellular Phones Simultaneously. 


Got a cellular phone? Many laptop owners do. Sometimes 
you need both to really maximize your productivity. Trouble is 
— cellular phone batteries give out faster than laptop batteries. 
Until now. Just hook up to an AER Energy Power 220 and 
your talk time and computer time are really going to take off. 


Go Where No Laptop Has Gone Before. 


Another benefit of the AER Energy Power 220 battery is its 
ease of use. It fits neatly into its own optional carrying case. It has 
a higher energy per weight ratio than existing batteries. What's 
more, there's no memory effect so you can recharge even a par- 
tially-depleted battery at any time. And maybe best of all, you 
won't have to lug those extra batteries and a recharger with you 
everywhere you go. 

At last, you and your portable computer are truly free. To 
order an AER Energy Power 220 battery, or to receive more 
information, call 1-800-769-3720. And ш-——===-— 
send us a postcard when you get to Tokyo. _ SS 


THE AER ENERGY POWER 220° 


Up To 10 Times The Run-Time Of 
Your Current Rechargeable 


© 1994 AER Energy Resources, tric. AER Energy Power 220 1 trademark of AER Energy Resources. lnc. "Русте бата are tbe perge of 29 computer models neared by AER Energy. Actual sevules aay vary depending upon computer applicators and anesones. The тте clases ad 1-3 deys ar a single dar 5 based on in peerage work Шү of 8 Бол. 
Circle 267 on Inquiry Card (RESELLERS: 268). 
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Doing It Allon One Line 


ANDY REINHARDT 


n a small office, where you're try- 
ing to keep costs to a minimum, 
having to install two or more sep- 
arate phone lines for voice, data, 
and fax calls seems wasteful. A new 
class of multimode modems solves this 
problem with an added benefit: Not only 
can you share a single line among mul- 
tiple uses, but you can do so concur- 
rently. The only other way to accom- 
plish the same thing is via ISDN, which 
still isn't available in many areas and 
costs more than analog phone service. 

The most obvious use for multimode 
modems is conferencing, where two or more users view and 
discuss documents at the same time. But there are dozens 
of other potential uses, including visual voice-response 
systems and information access, product support, show-and- 
tell remote presentations, multimedia messaging, and busi- 
ness-card exchange. Many of these applications are espe- 
cially tempting to mobile users, telecommuters, and owners 
of home-based businesses. 

The simplest, least expensive, and likely most widely in- 
stalled solution will be a new class of switching modems 
built using the VoiceView technology from Radish Com- 
munications Systems (Boulder, CO). VoiceView runs 
across conventional phone lines and equipment, sharing 
a line, for instance, between a phone call and a file trans- 
fer by switching quickly from voice mode to data mode and 
back again. Radish has licensed VoiceView to major mo- 
dem manufacturers (representing roughly 85 percent of 
the market, Radish says) and software companies, includ- 
ing Microsoft, in a bid to establish it as the baseline stan- 
dard. The cost of adding VoiceView support to modem 
firmware is so low (Radish charges only a one-time fee, not 
a royalty) that analyst Harry Newton, president of Computer 
Telephony Expo (New York, NY) expects 60 to 70 percent 
of all new modems sold by the end of 1995 to include sup- 
port for mode switching. 

Radish isn't the only game in town, however. AT&T 
Paradyne (Largo, FL) and Multi-Tech (Mounds View, 
MN) make modems that let you combine voice and data on 
a single line simultaneously, rather than switching between 
the two modes. (See the photo on page 146.) These cost 
more money—on the order of $500—and they use pro- 
prietary (and different) modulation schemes, which means 
that you have to have the same modem on both sides of the 
line. But through an agreement with Radish, AT&T will 


also support VoiceView, 
so if an AT&T simulta- 
neous voice/data modem 
calls a Radish-type mo- 
dem, the AT&T device 
can "fall back" into a 
switching mode. 

Another option comes 
from Spectrum Signal 
Processing (Burnaby, BC), 
which specializes in prod- 
ucts based on DSPs (dig- 
ital signal processors). 
Spectrum has already staked out a position in com- 
puter/telephony boards (the Envoy II fax/modem) and 
multimedia (SoundChoice32) and has recently introduced 
the OfficeF/X, a fax/modem/sound card with software for 
unified inbox, Internet mail, and call management. 

In early 1995, Spectrum plans to go a step further, adding 
support for simultaneous voice and data, first on a 14.4- 
Kbps "soft" modem and later in a 28.8-Kbps implemen- 
tation. For the time being, Spectrum's solution will be 
proprietary, but the company hopes to include Radish- 
compatible switching and is also working with other play- 
ers on standards for simultaneous voice and data. 

[n a sense, all these schemes are in a race against time, 
because what they provide for customers can be done bet- 
ter and faster by ISDN digital telephony. ISDN's 2B+D 
basic rate provides two 64-Kbps voice/data channels and 
a 16-Kbps data channel, for a net bandwidth of more than 
four times that of a V.34 modem. But Radish, AT&T Para- 
dyne, Spectrum, and others are counting on the current 
conventional wisdom that says it will be years before 
digital telephony is ubiquitous— not just ISDN service but 


cut phone bills, 
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Multimode modems 


facilitate document 


conferencing, and 
enable “visual” 
interactive voice 
response 
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Special Report Doing It All on One Line 
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The AT&T DataPort 2001 Multimedia 
Communicator modem carries both digitized voice 
and computer data simultaneously over the same 
carrler, allowing you to talk and swap documents 
with somebody on the other end of the phone at 
the same time. The technology is proprietary, so 
you need at least two DataPort 2001s, but AT&T 
has agreed to support the Radish Communications 
VoiceView modem-switching protocol. 


also compatible phones and other devices 
on customer premises. 


The Baseline 
By positioning its technology as the least 
common denominator, Radish hopes that 
users will soon be able to assume the pres- 
ence of VoiceView modems on the other 
end of the line. To that end, Microsoft 
plans to build support for VoiceView into 
Windows 95. Developers will start to count 
on an installed base and write new pro- 
grams that take advantage of multimode 
communications. “VoiceView is an arbi- 
trator," says Paul Davoust, vice president of 
marketing at Radish. “It’s the fundamental 
glue in computer-telephony integration." 
Whether switched or simultaneous, the 
basic benefit of multimode modems is that 
you can talk and exchange data during 
a single phone call. You could discuss a 
project with a colleague, transfer a spread- 
sheet file, view the spreadsheet together 
while discussing its numbers, fax over a 
mock-up for the packaging design, and so 
on, all while using one live phone line. 
Document conferencing programs from 
Intel (ProShare), Crosswise (Face to Face), 
Future Labs ( TalkShow), and 
DataBeam (FarSite) are obvi- 
ous candidates for multimode 
modems, because by defini- 
tion they involve two users 
discussing and viewing data at 
the same time. None of these 
packages now supports voice 
directly; to the contrary, they 
require that you use two phone 
lines, one for the voice call and 
another for the modem to ex- 
change data. Moreover, the 
two calls must be placed sep- 
arately, and you accrue twice 
the service charges. By con- 
trast, riding on top of a multi- 
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mode modem lets you initiate a single call 
and share the service cost among uses. 
Most document conferencing programs 
will be able to support multimode modems 
with little or no modification. 

One conferencing package, ShareVi- 
sion PC3000 from Creative Labs (Milpitas, 
CA), was designed from the very begin- 
ning to support simultaneous audio, video, 
and data communication. In fact, the bun- 
dled hardware and software package in- 
cludes a proprietary 28.8-Kbps multimode 
modem that compresses audio and video 
(using a scheme called Vector Adaptive 
Transfer Processing) and multiplexes it 
with data across a single line. Creative has 
not commented on whether it plans to 
move toward a standards-based modem. 


Trade-Offs 
The switched and simultaneous solutions 
have opposing strengths and weaknesses. 
Radish boasts of its ability to work trans- 
parently on nearly any phone infrastruc- 
ture (1.е., analog or digital PBXes, Cen- 
trex, and so on). But with switching 
modems, conversation ceases during data 
transfers. The duration of the gaps in 
speech depends on the size of the file trans- 
fer or fax. However, both voice and data 
communication occur at their normal rates: 
standard-quality audio and 9600-bps or 
faster (depending on the modem) data. 

The AT&T and Multi-Tech modems 
share bandwidth among uses; this means 
that conversation by itself happens at a 
normal rate, but when you talk and ex- 
change data at the same time, data transfer 
occurs at a maximum of 4800 bps and 
speech quality is degraded. The unusual 
modulation schemes used in these devices 
can also pose problems when running over 
certain digital phone switches or IVR (in- 
teractive voice response) systems. 

The quality of Spectrum's MWave- 
based solution depends on the underlying 


APPLICATIONS FOR MULTIMODE MODEMS 


Document conferencing 

File transfer or fax during conversation 
Remote presentations 

Product support with remote access 
Visual voice mail 

Multimedia messaging 

Enhanced voice-response systems 


soft modem. In a 14.4-Kbps version, 13 
Kbps is allotted to voice (8-bit digitized 
voice, sampled at 16 KHz and compressed 
using GSM (Global Standard for Mobile 
communications [the pan-European digital 
cellular standard]) encoding, leaving only 
1400 bps for a trickle of data communi- 
cation during conversation. But during 
minute breaks in speech, data speed surges 
to 14.4 Kbps. In the planned 28.8-Kbps 
product, voice traffic will stay at 13 Kbps, 
and data speeds will vary from roughly 
15.8 to 28.8 Kbps. Short of ISDN, this will 
be the fastest way to do simultaneous voice 
and data. The OfficeF/X board lists for 
$349, so the street price for the enhanced 
version probably won't be much higher. 


Smorgasbord 

Most people are so accustomed to using 
a phone while working on their PCs that it 
never occurs to them how the two devices 
could be integrated. Aside from file trans- 
fer and document conferencing, multimode 
modems permit a variety of remote-access 
applications. 

For instance, if you had a caller [.D. ser- 
vice (with or without the capability to as- 
sociate incoming numbers with entries in 
a database) and a multimode modem 
fronting your voice-mail system, you could 
implement a visual inbox that would let 
you call your voice mail from a PC (lo- 
cally or from the road), see the numbers (or 
names) of the people who had called you, 
and select in any order the messages you 
wanted to hear. Or. if you implemented a 
unified “multimedia” inbox, you could 
make a single call to a message server that 
would relay your voice mail, E-mail, and 
faxes at one fell swoop or would let you re- 
ceive multimedia messages containing 
both voice and images. 

Voice and data together will facilitate 
remote presentations, in which you talk 
somebody through a Harvard Graphics 
slide show, show someone 
real estate listings with maps 
and photos, or view and dis- 
cuss a medical image. It 
could also be a boon for 
customer support, because 
a technician could, during a 
single call, talk to a user, 
perform remote diagnostics, 
assume remote control of a 
troubled system, and cap- 
ture files and screens. When 
the presentation or support 
call is finished, the partici- 
pants could exchange busi- 
ness cards in the back- 
ground by clicking on an 
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Switched vs. Simultaneous Voice and Data Transmission 


Switched voice and data 
Modem 


AU 


Codec Switch 


Simultaneous voice and data 


Codec and 
multiplexer 


bandwidth 


Full modulated 
over 
carrier 


Voice and data 


Bandwidth shared 
between voice and data 


Switch 


Codec and 
multiplexer 


Two new types of modems let you combine voice and data on a single line. Switched devices modulate data over a carrier and then alternate the full 
modem bandwidth between that signal and a normal voice channel. Simultaneous devices digitize voice and merge it with a data signal and then modulate 
the synthesized bit stream over a single carrier, in effect sharing the modem's bandwidth between the two sources. Both types typically come with software 
that supports file transfer during voice phone calls, and many include (or support) whiteboarding packages for sharing and marking up documents while 


discussing them. 


icon (this would rely, of course, on the 
emergence of a standard for representing 
electronic cards). 

Perhaps the greatest and most underap- 
preciated application for multimode 
modems is as an enhancement to tradi- 
tional IVR systems, for applications rang- 
ing from banking to shopping to order en- 
try. Given that multimode modems can 
"query" the capabilities of devices on the 
other end of the line, information-services 
providers can set up their IVR systems to 
be audio-only if a caller just has a phone or 
to switch into a visual mode if a caller is 
using a multimode modem. In the latter 
case, service providers can enrich their of- 
ferings with text, graphics, and images, as 
well as provide customers with visual con- 
firmation of transactions. Users will be 
able to select options visually, instead of 
having to listen to long lists of spoken 
menu choices. 

Davoust argues that supporting textual 
and graphical interfaces via conventional 
phone lines, using a standardized proto- 
col, will let service providers differenti- 
ate themselves from their competition. 
“This will make it possible for people to 
get value-added phone services from call 
centers," he says. Thus, a customer with a 
multimode modem, dialing into a ticket 
agency, might be able to choose a seat vi- 
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sually, whereas a traditional voice cus- 
tomer would have to rely on the luck of 
the draw. Radish is so convinced of the 
business opportunity for interactive "ser- 
vice applications" such as these that it 
believes the "person-to-provider" market 
will precede and initially outpace that for 
“person-to-person” mixed-mode commu- 
nications. 

Radish is selling tools for developing 
Unix- and OS/2-based Voice View servers 
in conjunction with Dialogic, which has 
a 65 to 70 percent market share of call- 
processing boards with four or fewer ports, 
according to Nancy Jamison, a senior an- 
alyst with Dataquest (San Jose, CA). The 
pairing of Radish and Dialogic is es- 
pecially promising for small businesses 
looking for an inexpensive way to jump 
into interactive merchandising and cus- 
tomer relations. With a single server, you 
could set up a purely voice-based service 
and, driven from the same underlying data- 
bases and menus, an interactive on-line 
service. A customer could then use the 
service visually or through voice menus, 
depending on the device he or she was 
dialing in on. 


Smooth Sailing 
Despite Radish’s effort to establish a base- 
line standard, users may not be willing to 


settle for switching voice and data when 
solutions such as the Spectrum 28.8-Kbps 
modem arrive on the market. Barry Jinks, 
president of Spectrum, argues that although 
his firm’s product is similar in concept to 
the simultaneous voice/data products from 
AT&T Paradyne and Multi-Tech, it bene- 
fits from being based on a DSP and, thus, 
being upgradable via software. As for 
Radish, Jinks contends that switching so- 
lutions aren't feasible for some applica- 
tions, such as “telegaming,” where two 
users in remote locations collaborate on a 
video game, because the sound and im- 
ages have to be synchronized. 

Spectrum, too, could enjoy only a lim- 
ited window of opportunity if ISDN be- 
comes more widely available throughout 
the U.S. and the world. Sharing less than 
30 Kbps of bandwidth between a voice 
channel and simple data transfers is a rea- 
sonable solution. But as soon as you in- 
troduce multimedia data types—24-bit col- 
or, animations, digital audio, and especially 
video—the requirements skyrocket. Even 
basic-rate ISDN isn't a fat enough pipe 
for sending video clips from your home 
Office to a client across the country. 


Andy Reinhardt is BYTE's West Coast bu- 
reau chief. You can contact him on the In- 
ternet or BIX at areinhardt@ bix.com. 


GILBERT AMINE, 
ANNETTE RIGGIO, 
AND ELLIS HILL 


aller-ID telephone ser- 
vice enables a subscriber 
to see a display of a 
l caller’s phone number as 
the telephone rings. More than 3 mil- 
lion subscribers currently use this tele- 
phone service in the U.S. and Canada, 
primarily for its call screening and se- 
curity benefits. But thousands of small- 
business users, ranging from pizza de- 
livery companies to work-at-home 
professionals, use caller ID as well. 

Business applications often require 
the use of a personal computer and effective integration of 
caller-ID information with cxisting softwarc. In fact, many 
believe that the caller-ID-to-PC linkup is at the heart of 
computer-telephone integration. When you properly inte- 
grate caller-ID service with your business software, new 
and exciting uses for this technology emerge. For example, 
your software might automatically retrieve information 
on the calling customer or supplier, which increases pro- 
ductivity and makes you appear more professional (see 
the text box "Vodavi Keys Into Caller ID Business Ap- 
plications" on page 152). 

In one case, a pizza operator in the Chicago suburbs cut 
the company's average contact time with repeat customers 
from almost 2 minutes to just 19 seconds, using a PC 
caller-ID application from National Systems (Chicago, 
IL). Time is money, and the savings dropped directly to the 
bottom line. For this firm, caller ID also solved an age- 
old pizza delivery problem. Because calls are now verified, 
pranksters can no longer send six anchovy pizzas to an 
80-year-old woman who lives alone. Customers also have 
benefited from caller ID, because they no longer need to re- 
peat their name, address, directions to their location, and 
choice of toppings each time they call. Other service-ori- 
ented businesses could achieve similar benefits. 

Customers and businesses also benefit from another 
caller-ID feature, call logging (see the text box “Sidekick 
for Windows Gets a Kick with Caller ID" on page 150). Be- 
cause caller ID can be captured in a log, service profes- 
sionals can “cold call" customers who phone after hours and 
do not leave voice messages. Prospective customers get a 
second opportunity to make inquiries, and businesses get 
the opportunity to build their customer bases. Some busi- 
nesses have increased their sales by as much as 20 per- 
cent a month. 


Eres LOL Small-Office Computing 


Caller ID Goes to Work 


Caller ID Basics 

Caller ID is a member of the 
CLASS (custom local-area sig- 
naling services) family of tele- 
phone services offered by local 
telephone companies for a 
monthly fee. Other CLASS ser- 
vices include call return, repeat 
dialing, call rejection, call trace, 
priority ringing, and selective 
call forwarding. CLASS ser- 
vices depend on the presence of 
Signaling System 7, an ad- 
vanced signaling protocol used 
to communicate between cen- 
tral offices. 

Caller-ID service was initially conceived by AT&T/Bell 
Laboratories in the late 1970s. Following the breakup of 
AT&T, BellSouth and Bell Atlantic were the first com- 
panies—in 1984 and 1987, respectively—to move for- 
ward with caller-ID field trials and deployments. Today, 
caller-ID service is available in parts of 45 states and in 
most of Canada (see the figure "Caller ID Availability 
Map"). Several other countries, including Australia, the 
U.K., France, the Netherlands, and Israel, have announced 
plans to deploy caller ID in 1995 or 1996. 

For technical and regulatory reasons, caller ID is cur- 
rently limited to identifying local numbers. Long-distance 
calls are usually identified as "out of area." As a result of 
a March 1994 ruling by the FCC, caller-ID services are 
expected to operate with long-distance and 800 calls by 
the end of April. At least one major carrier plans to offer 
caller ID on inbound 800 calls by February. 

Another limitation of caller ID is that it does not always 
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By integrating 
caller ID with 
key business 
applications, 


you can provide 
better service 
and increase 
productivity 
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Caller ID Availability Map 
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Caller 10 not available: 
AK, CA, HI, ND, SD 
Caller ID number: 

AR, CT, DC, IN, KY, MA, 
MD, ME, MO, NC, NH, 
NJ, NY, OH, ЯІ, TX, VA, 
VT, Wi, WV 


NER. 


T m | » Caller ID number 


y and name: 
TP AL, AZ, CO, DE, FL, GA, 
— IA, ID, IL, KS, LA, Mi, 
- MN, MS, MT, NE, NM, 
NV, OK, OR, PA, SC, TN, 
UT, WA, WY 


Despite a slow start due to concerns over privacy, caller-ID service is now available in parts of 45 states; 
Washington, D.C.; and Puerto Rico. With the exception of California, remaining states are expected to 
offer the service by the end of 1995. Basic calleriD service displays only the number of the caller, and 
deluxe caller-ID service shows the caller's name and number. Monthly rates vary by state and type of 
service, and range from $3.50 to $10. (Map courtesy of Research First Consulting) 


show the primary number of the caller's 
business. In many cases, it shows the num- 
ber of the line from which the call is made, 
rather than the main billing number. This 
limitation is expected to disappear as more 
telephone companies offer caller ID de- 
luxe, a service that includes the caller's 
name. 

The availability of caller-ID services 
within a geographic area depends on a 
number of factors, including the type of 
central office serving the area and its de- 
ployment schedule. You should check with 
your telephone company business office 
about the availability of the service and 
the monthly rates before acquiring the nec- 


essary equipment or software to take ad- 
vantage of caller ID. 

In the U.S., Canada, Australia, and Is- 
rael, caller ID is transmitted as a burst of a 
Bell 202 FSK (Frequency Shift Key) mo- 
dem signal between the first and second 
ringing cycles (see the figure "Caller ID 
Signaling and Data Format"). Therefore, 
you should always wait for the second ring 
before you pick up the receiver. Other- 
wise, the central office will abort and fail 
to retransmit the caller-ID data if you pick 
up too quickly. 

British Telecom and several other Eu- 
ropean telephone companies will transmit 
a caller-ID signal before the first ring. This 


Sidekick for Vindows Gets a Kiek with Caller ID 


Software developer Borland International (Scotts Valley, CA) has incorporated caller-ID capability into Sidekick for 
Windows, Borland's personal organizer equipped with a flexible calendar and card-file and note-taking features. 
Caller ID automatically displays the Sidekick card-file information as the telephone rings, enabling users to prepare 


themselves for important calls and to better 
manage their telephone activity. Another ben- 
efit is a calHogging feature, which shows the 
date, time, duration, and origin of all incom- 
ing calls and makes Sidekick a virtual an- 
swering machine. 

Sidekick's new capabilities are the result 
of a business and technology partnership be- 
tween Austin-based Rochelle Communications 
and Borland. Rochelle produces and markets 
single-line and multiline caller-ID interface 
devices. Sidekick users can purchase 
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for $80. 


150 BYTE JANUARY 1995 


The pop-up window for Sidekick's caller-ID feature. 


intelligent implementation avoids the ear- 
ly pickup problem. Not surprisingly, BT 
has shied away from Bell 202 in favor of 
its CCITT cousin, V.23. In practice, any 
Bell 202 FSK receiver worth its salt will 
also detect V.23. The Dutch telephone 
company has its own implementation of 
caller ID, which uses DTMF (dual-tone 
modulated-frequency) tones. 

In the U.S. and Canada, the data-link 
layer of caller ID follows the Bellcore TR- 
TS Y-000030 specification. It consists of 
two possible formats, the Single Message 
Format, which provides the calling num- 
ber, and the Multiple Message Format, 
which provides the calling number and the 
customer or business name under which 
the number is listed. You can purchase the 
latest copy of the caller-ID specification 
for a nominal fee by calling Bellcore at 
(800) 521-2673 or (908) 699-5800. 


Caller ID Products 


* Call Editor (Windows), VIVE Synergies 
(Richmond Hill, Ontario, Canada): provides 
seamless integration to Symantec's Act for 
Windows and other popular contact- 
management software. 


e Caller !О+Ри< (DOS and Windows), Rochelle 
Communications (Austin, TX): a memory- 
resident contact manager and caller-ID system. 
It includes a сай log and an import/export 
function. 


e Call Link (Windows), DSG Communications 
(Saskatoon, Saskatchewan, Canada): offers an 
elegant way to relay caller ID to external 
applications using DDE. 


e CentrexMax (Windows), Dees 
Communications (Vancouver, British Columbia, 
Canada): features fuily integrated caller- 
identification software based on the popular 
Modatech Maximizer contact-management 
system. 

e Intellect, Clearwave Communications (Fort 
Collins, CO): a hardware/software product that 
integrates phone, fax, modem, computer, 
vaice mail, and answering machine. 


a InterActive Communicator, InterActive 
(Humboldt, SD): a PC/phone combination that 
acts as a communications center. 


А number of IC makers, including Exar, 
Mitel, Motorola, and Sierra, provide caller- 
ID receiver chips. In addition, modem chip 
makers AT&T, Rockwell, and Sierra pro- 
vide caller-ID decoding in some of their 
products. 


Residential Products 

Caller-ID display units sell for S39 to $119; 
those with higher memory capacity and 
more features cost more. You can purchase 


Caller ID Signaling and Data Format 
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In the U.S. and Canada, caller ID is transmitted as a Bell 202 modem signal between the first and second rings. The single-message format is the most 
commonly used and provides calling-number information, the date, and the time. By dialing *67, callers may block the transmission of their phone number, and 
a "P" (for private) appears in the number field. Calls from outside your area, on the other hand, are identified by an “O” in the phone fleid. If the subscriber picks 
up the receiver before the second ring, the caller ID is not transmitted. (Illustration courtesy of Motorola) 


them from telephone company fulfillment 
agents, telephone and electronics specialty 
stores, and mail-order companies. А sec- 
ond generation of caller-ID display units 
provides additional features, such as the 
blocking of selected calls or speed dial- 
ing. Át the high end of the market, inte- 
grated telephone sets that include caller-ID 
displays and cordless telephones sell for 
$99 to $299. 

Many software products link caller ID to 
a PC and provide a pop-up screen con- 
taining information on the caller, if he or 
she is in the database. See "Call- 
er ID Products" on page 150. 


Caller ID Developer Tools 

Many developer toolkits and ap- 
plication generators exist for 
VARs and programmers who 
want to integrate caller-ID infor- 
mation with other applications. 
Rochelle Communications (Aus- 
tin, TX) sells developer toolkits 
for DOS, Windows, OS/2, Unix 
(Sun, SCO, AIX), and the Mac- 
intosh. Caller-ID voice applica- 
tion generators are also popular. 
Stylus Innovations (Cambridge, 
МА) provides caller-ID support | 
in its Visual Voice application 


generator for Visual Basic. 

For developers interested in voice ap- 
plications under OS/2, ComTel Telecom- 
munications (Bethesda, MD) offers an 
application generator that is compatible 
with Dialogic and Natural Microsystems 
voice cards. Voice Power Technologies 
(Austin, TX) markets Voice Manager, a 
Unix-based voice application generator 
for service-bureau applications. Davis As- 
sociates (Belle Mead, NJ) sells a caller- 
ID application generator based on Para- 
dox that lets you customize the database 


program for order entry, service manage- 
ment, and telemarketing. 


Integration Options 

To use the features of caller ID to full ad- 
vantage, users must be able to take the data 
supplied by the telephone company, put it 
into applications, and link it to existing 
databases. Today, the path to integrating 
the various elements into a useful whole 
can be littered with pitfalls. To overcome 
potential problems, a number of vendors 
provide applications, code libraries, and 
development tools that can sig- 
nificantly cut development time 
and cost. Integration of existing 
applications to telephony services 
can be as simple as buying an off- 
the-shelf application that com- 
municates with the target appli- 
cation. The primary integration 
options are listed below. 


Memory-resident keyboard 
| macros. These programmable 
macros store a sequence of com- 
mands and are inexpensive and 
simple to implement. But often 
they require redundant databases 
and can be clumsy. 

Custom development. You can 
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Vodavi Keys Into Caller ID Business Applications 


hile telephone compa- 
nies were busy concep- 
tualizing caller ID as a ser- 
vice for their residential 
customers, companies like 
` Vodavi Communications Sys- 
tems (Scottsdale, AZ) were 
concentrating on using its 
powers for the betterment of 
business. Identifying small- 
to medium-size businesses as 
its target market, Vodavi in- 
tegrated computers and tele- 
phony, introducing the first 
- ICLID (Incoming Caller ID) 
key telephone system in 1991 
(see the figure). 

Its value to businesses with 
busy call centers seemed an 
obvious one to Ron Pavlak, 
manager of marketing and 
strategic planning for Vodavi. 
"Telephone companies have 
mismarketed caller ID from 
the beginning by directing it 
to residential customers," 
Pavlak says. “It is an ideal 
small-business management 
tool that enables [companies] to provide 
personalized customer service, screen 
calls, control interruptions, effectively 

`" manage volumes of calls, and reduce 
fraud." 
— By using ICLID information, key sys- 
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tem users can save an average of 20 sec- 
onds per call, a significant accomplish- 
ment when you consider the irritation 
customers sometimes feel toward the 
business that has just kept them on hold 
for 30 seconds. А loss of patience often 


Stations 


Vodayi's Starplus Digital Telephone Systems offer caller ID and computer-telephone integration 
capabilities. Using a caller ID, the system can route calls to specific extensions within the 
company. Vodavi's new PC Phone uses an RS-232 interface to connect to a computer and supports 
call processing and management functions from DOS or Windows. 


translates into a lost sale. 

Vodavi's current DOS-based prod- 
uct, Call Tracker, links the incoming 
number to a pop-up file on a company's 
customer database. The firm expects to 
release a Windows-based PIM in 1995. 


tailor applications to the exact needs of 
the user, but development expense may 
be prohibitive. 

DDE. Dynamic exchange of data is ef- 
fective if done right, but it does not nec- 
essarily link all data sources. Also, DDE is 
not available on all operating systems. 

ODBC (Open Database Connectivity). 
ODBC lets one application access multiple 
database sources. It can provide seamless 
integration with leading databases but is 
not yet available with most applications. 

DLL. DLLs provide access to a wide 
variety of caller-ID functions. Caller-ID 
vendors provide DLLs that can be quick- 
ly linked to a user's application. 

Telephony APIs. Sets of programming 
interfaces available from Microsoft 
(ТАРІ), Novell (TSAPI), and other ven- 
dors give programmers access to a stan- 
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dard set of telephony functions, including 
caller ID. Telephony APIs do not resolve 
database connectivity issues. 

caller-ID-enabled applications. Many 
end-user applications support some form of 
caller-ID connectivity. Often, you can link 
these applications to other programs to 
provide caller lookup from a PIM (per- 
sonal information manager) or an exter- 
nal database. 


ESP—Exemplary Service Professionals 

In today's competitive environment, the 
quality of customer service is fundamental. 
Knowing who is calling and having in- 
stant access to pertinent information trans- 
lates into savings on the bottom line and in- 
creased revenues. For example, important 
or repeat customers can be tagged to re- 
ceive special handling. But a word of cau- 


tion is in order. Many customers are turned 
off by being greeted by name before they 
have had a chance to identify themselves. 
The key to taking advantage of caller ID is 
not to impress the caller with "psychic" 
powers but to quickly access relevant in- 
formation so that you can personalize the 
quality of your service. Ш 


Gilbert Amine and Annette Riggio are vice 
president for business and product develop- 
ment and manager of marketing communi- 
cations at Rochelle Communications, respec- 
lively. You can contact them via MCI Mail 
at 653-9166, via CompuServe at 74032,712, 
or on BIX c/o “editors.” Ellis Hill is presi- 
dent of Research First Consulting in Birm- 
ingham, Alabama. You can contact him via 
CompuServe at 73243,2260 or on BIX c/o 
"editors. " 
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THE BEST OF DRAW (VECTOR) AND 
PAINT (RASTER) PROGRAM FEATURES 


TIME SAVE $370 ro $500! CALL AT&T NOW 
AT 1-800-896-6544 EXT. 100 oR VISIT YOUR 
LOCAL RETAILER. TRANSPARENT BITMAPS AND POLYGONS 
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FREE TECHNICAL SUPPORT 
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High-lech Bookkeeping 


New technology is changing the face of the small business’s ledger 


KENNETH M. SHELDON 


ime is money. And the more time 

F you spend maintaining your busi- 

ness’s finances, the less time you 

have to actually make money. Fortunately, 

several new technologies could change the 

way businesses keep their books on com- 

puter and result in increased productivity 
for even small offices. 

The typical finance or accounting pro- 
gram contains a great dcal of information 
that would be valuable to share with other 
applications. Most of the accounting and 
personal-finance programs let you export 
a file that a spreadsheet or word processing 
program can use. A few programs, how- 
ever, also support Windows’ DDE tech- 
nology, which would let you, for exam- 
ple, automatically export sales figures into 
an Excel spreadsheet that compared sales 
over the course of several months or years. 

One such package is Peachtree Ac- 
counting for Windows. Circuits & Systems 
Inc. (East Rockaway, NY) developed 
Chaver-ware, a membership-management 
program for synagogues. It uses Peach- 
tree's package for its accounting module. 
According to Rob Hirsch, senior vice pres- 
ident for Circuits & Systems, DDE links 
make it easy to send invoices to synagogue 
members for things like dues and religious 
school tuition. The user clicks on a button, 
and Chaver-ware sends that information 
by DDE link to Peachtree, which then cre- 
ates àn invoice. 

Going a step beyond DDE, Microsoft's 
OLE technology allows users to create 
links to other applications and to auto- 
matically open those applications and edit 
objects without leaving the original appli- 
cation. Peachtree uses OLE in its forms 
designer. Clicking on a clip-art object in 
the forms designer opens a window to the 
associated application (such as Windows 
Paintbrush), with access to a full set of 
editing tools. 

Another product that makes use of OLE 
is MTX Accounting from MTX Interna- 
tional (Englewood, CO) for Microsoft Of- 
fice. Built around Microsoft Access, MTX 
Accounting provides tools that let users 
track and analyze their accounting infor- 
mation. Bill Glasier, president of Sentry 
Medical Products of Englewood, Colorado, 


Y 
ra 


_alfinance package or a true ac- 
| counting program to maintain 


some. 


| pends on your business. When 
making your decision, consider 
| e. follow, questions 


sis? While а  personaHinance pro- 
t gram can. easily track cash income 


_ erally requires a more full-fledged у 
| bookkeeping o ог accounting program. 


‘How many ES do you 
d have? Tracking the 'Kovemment's. А 
| requirements for payroll REDE 


uses MTX Accounting to search his ac- 
counting database for customers who have 
not made purchases within a specified 
time. When he selects the option, MTX 
automatically launches Microsoft Word 
and merges those customers’ names and 
addresses with a document that thanks 
them for their business and offers them a 
discount on their next purchase. 


Small Business on Small Disks 
Peachtree Accounting for Windows is now 
available in a CD-ROM edition that in- 
cludes, along with basic program files, a 
large selection of clip art, label-creation 
software, and a CompuServe link. The disk 
also provides on-line documentation for the 
program, as well as Allegro's Multimedia 
Business Library of 12 financial books. 
Another company that now provides its 
software on CD-ROM is Intuit (Menlo 
Park, CA), whose Deluxe edition of Quick- 
en 4 for Windows includes on-line docu- 
mentation, multimedia tutorials, and in- 
teractive advice from financial experts. As 
this story was being written, Microsoft an- 
nounced that it was in the process of buy- 
ing Intuit and selling its Quicken com- 
petitor, Money, to Novell. 


Taking Businesses On-Line 

Another technology that may affect the 
way small companies do business is the 
advent of on-line electronic services such 


Do you have а large, changing 
ро } you рес on a iem ba Inventory? Ifyou need to track a 
large number of items, stock on 
hand, quantities ordered, and so 
and expenses, dealing. with on, you'll need а package that pro- 
` payables, receivables, ог aging gen- vides flexible inventory manage- 
ment, Accounting packages will be 
stronger in this area. 


From Checkbook to Balance Sheet 


"m a ач 


an Whether y you асас а аг or ое еа ааа Е with. a larga number of customers 


ance packages can - -and vendors. . 


personalfinance 
Бе adapted to perform these func- - 
_ your company’s finances de- tions, a program specifically de- 
signed for the task will generally be 
more flexible and easier to use. 


as banking, bill payment, and credit-card 
reconciliation. Many personal-finance pro- 
grams already let users pay bills and update 
stock prices electronically, using com- 
mercial services available through on-line 
systems such as CompuServe or Prodigy. 
These are straightforward, one-way trans- 
actions that take place through the ACH 
(Automated Clearing House) network 
maintained by the Federal Reserve. 

Bringing complete electronic banking 
to PC users has taken longer, because set- 
ting it up is more complicated, due to the 
restrictions on access to an individual’s 
banking data. Providing electronic access 
to the data requires a cooperative rela- 
tionship between the service provider and 
the bank. 

Individual banks can sell on-line ser- 
vices to their customers, but most don’t 
have the expertise or software to do so. 
And any service provider or software com- 
pany wanting to provide electronic bank- 
ing services to users has to strike a separate 
deal with each individual bank. 

Nevertheless, a few software compa- 
nies have made forays into the field. Mi- 
crosoft Money has a Bank On-Line op- 
tion that Jets you bank electronically, but 
you must have an account with one of the 
four banking institutions connected with 
the service: U.S. Bank, First National 
Bank of Chicago, Michigan National 
Bank, or Chase Manhattan Bank. Mi- 
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Do you have an accounting back- 
ground? Some packages require 
you to be familiar with standard ac- 
counting terminology like credits, | 
debits, and posting. Others substi- | 
tute plain-English phrases for. ao- 
counting Jargon, making it easier 
for non-accountants to set up and 
maintain the system. ARE. s. 


Do you require. n | GAAP-compll- 
ant system? Generally Accepted - 
A Accounting Principles require such 
Do you deal with "reum cus features as Hs Inability to ges 


ф р. 


Special Report 


crosoft is negotiating to include other ma- 
jor banking institutions, which, it says, 
will significantly enhance your ability to 
link to banks. 

Microsoft’s electronic banking services 
are delivered by National Payment Clear- 
inghouse Inc. (Downer’s Grove, IL), which 
provides services in cooperation with local 
banks. Interestingly, NPCI is owned by 
Intuit, which incorporated NPCI’s services 
into its own financial services hub for 
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Quicken users. If the above-mentioned ser- 
vices are integrated into Windows 95, and 
if the purchase of Intuit goes through, Mi- 
crosoft will be in a position to provide a 
tremendous range of on-line services for 
both individuals and companies. 
Peachtree Accounting for Windows is 
also poised to leap into the arena of on- 
line services. Last year, Peachtree was ac- 
quired by Automatic Data Processing 
(Roseland, NJ), a major provider of com- 


ust Protect It! 


With list prices starting at just $139, protecting your PCs or LANs 
against faulty power has never been easier or more affordable. Com- 
bine this with our unmatched product quality, service, and Exclusive 
5- and 10-Year Triple Power Warranties™ — you're guaranteed un- 


surpassed UPS protection. 


And with our state-of-the-art Power Management Software, you can 
leave for lunch knowing that, if a power problem strikes, your system 
and data will be saved and fully protected — automatically! 


puterized services (e.g., automated pay- 
roll) to businesses. ADP markets a service 
to banks called Business Express/PC, 
which lets business users check their ac- 
count's status whenever they want, view 
transaction history, transfer funds, and per- 
form other banking functions. 


Taking Down the Barriers 

For individual users, one barrier to on-line 
banking and bill payment services has been 
cost. At $10 to $15 per month, many people 
don't pay enough bills or do enough bank- 
ing to make the services worthwhile. How- 
ever, for businesses, which may conduct 
hundreds of such transactions a month, the 
cost isn't a barrier. 

So why aren't businesses clamoring for 
on-line services? And why aren't vendors 
of accounting programs providing them? 

To begin with, setting up electronic 
banking for businesses is even more com- 
plicated than doing it for individuals. Be- 
cause businesses generally handle more 
money than individuals, there's more risk 
involved in making accounts accessible via 
telecommunications, not to mention spe- 
cial regulatory issues. Also, banks main- 
tain business accounts separately from per- 
sonal (or “consumer’’) accounts. On top of 
that, many business users are afraid of on- 
line services. А primary concern is usual- 
ly the lack of a paper trail. 

On-line banking also presents security 
issues for businesses. In an office where 
more than one person has access to the ac- 
counts, security measures such as pass- 
word protection are a necessity. Without 
them, an employee could easily transfer 
money to a private account. Most on-line 


The PowerRite Pro and Plus LIPS families in- 
corporate Deltec's proprietary Advanced Bat- 
tery Management (ABM™) that doubles bat- 
tery life and assures system uptime! 


Deltec's FailSafe and LanSafe 11] soft- 
ware automatically save your files and 
conduct an orderly system shutdown 
during extended blackouts — even in 
unattended modes — along with exten- 
sive monitoring and power management 
when used with our microprocessor- 
based UPSs. 


services use a PIN (personal identification 
number), like those used to access accounts 
via a bank’s ATM machine. For security 
purposes, larger businesses will require 
multilevel passwords that limit access to 
sensitive areas. 

Businesspeople in general and accoun- 
tants in particular tend to be a technologi- 
cally conservative lot. There’s too much 
at stake to invest in technologies that aren't 
tested and true. Nevertheless, a booming 
market indicates that small businesses want 
to computerize their books and may be 
more willing to try new technologies like 
CD-ROM delivery and on-line services 
that could make their lives easier. B 


Don'tlet yourself become powerless. Call 

now for our "Quick Fax Power Guide" and 

immediately receive a FREE assessment 
of your computer power needs. 


és U 
DELTEC-£ 3; Nwe 1-800-DELTEC-1 Ф 
Fiskars Company 
Innovators in Power Protection 


Kenneth M. Sheldon is a freelance author 
who has written extensively for BYTE and 
other computer publications. You can con- 
fact him on the Internet or BIX at kshel- 
don@ bix.com. 


Don't Risk It — Just Protect It! 
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Five Hour FREE TRIAL! 


Dial By Modem 1-800-365-4636, Press return until you get a prompt 
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Attention Current Internet Users: See what Delphi Internet can offer you! Stock quotes. Grolier's 
Encyclapedia, newswires, and hundreds of other services are just a few keystrokes away. Telnet to delphi.com 
and enter the username and password above for a free trial. 
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Delphi Internet" offers you full access to the 
Internet and now you can explore this 
incredible resource with no risk. You get 5 
hours of evening and weekend access to try 
it out for free!” 

Use Delphi Internet's 


mail eateway to Messi" 


am 


exchange messages 
with over 30 million 1 


people at universities, 2 
companies, and other "taa ax 
online services such as CompuServe® 

and MCI Mail®. Download programs and 

files using FTP or connect in real-time to 
other networks using Telnet. You can also 
meet people on the Internet. Internet 
Relay Chat lets you "talk" with people all 
over the world and Usenet News is the 
world's largest bulletin board with over 
20.000 topics! 

To help you find the information 
you want, you'll have access to powerful 
search utilities such as Gopher, Hytelnet and 
WAIS. If you aren't familiar with these terms, 
don't worry; Delphi Internet has hundreds of 
expert online assistants and a large collection 
of help files, books, programs, and other 
resources to help get you started. 

Over 850 local access numbers are 
available across the country. Explore Delphi 
Internet today. You'll be amazed by what 
you discover. 


NM, 


ИШ 


Questions? Call 1-800-695-4005. 
Send e-mail to |NFOadelphi.com 


©1994 Delphi Imernet Services Corparatioe. 
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capability: 


INTERNATIONAL 


Global Intelligence 


YOU SHOULD KNOW THIS: 
The magazine that delivers the world 
of business also delivers a worldwide 
audience. 


Business Week has steadily grown an 
international network. In 1981- long 
before "thinking global" became a 
corporate mandate— Business Week 

launched Business Week 
International. 


It caught on. With 24 resourceful 

Seng J bureaus around the world, Business 

" ts / Week International’ tailored editorial 
/ quickly became the source of global 


Fi 


business intelligence. 


Now we reach top management from 
Frankfurt to Singapore, Moscow to 
Buenos Aires. Remarkably, 90% of 
these coveted readers are non- U.S./ 
Canadian citizens. 


Global intelligence opens global 
markets. If you're targeting a specific 
region, you may choose from three 
regional editions: Europe, Latin 
America and Asia. If you want to 
speak to the dynamic new capitalists 
of Russia, China or Poland in their 
own language, you may choose from 
three local language editions. 


Take advantage of our unsurpassed 


worldwide network. Call Gerd Hinske 
at 41-21-617-44-11 or your local 
account manager. Because great 
business minds think alike. Globally. 


Business Week's International Reach. 
À company capability. 


Source: 1993 Business Week International Subscriber Study 


BusinessWeek 


Beyond news. Intelligence. 


Illustration by Ajin As «ccn in Business Week International. February 15, 1993 [suc 


Supports PC/AT, PS/2 апа 100% compatibles 


Combine monochrome and color 
VGA monitors LY 


Mouse support available at 
both local and remote 
workstations 


Switch selectable 
privacy mode 


For Macintosh 

support, ask 

about our new 

Mediator for Macintosh! 
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4912 Research Drive e Huntsville, AL 35805 USA 
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PC/AT and PS/2 are registered trademarks of IBM Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Microsoft and Logitech 
are trademarks of their respective companies. 
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MacUser thinks we're the closest thing to 
perfect e-mail because you get an un- 
limited number of mailboxes, great filtering 


options, and you can attach files to your 
heart's content. (It's great for PCs, too!) 


When buy! ying | 
c. proprietary e-mail, 


balancing proprietary 
e-mail systems against 
interoperability and ou ma TT 
ease of use? Try an open 
system. Try Eudora?! ti 

world's most popular а rga h n Г. 
freeware and charge $65 for 


it? We pumped it up with 
nifty features, ensured Mac/ 2 
PC compatibility, and more! 


Why did we take the 


Most proprietary e-mail applications have 
tons of features. But try pushing one through 
a gateway without getting something 
trampled on... like your message. 


Find out why millions of Mac and PC users have picked Eudora as their e-mail " choice. 
Call us at 1-800-2-Eudora; fax: 619-597-5058; e-mail: eudora-sales&qualcomm.com; 
worldwide web address: http://www.qualcomm.com/QualHome.html 
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Is your network an unfriendly place 

for printers? Typhoon laser printers 

with УРТ" support 4 protocols and 

over 20 network operating systems. 

They can handle your hostile, mixed- 
, platform environment. 


Does your printer cringe at the 
thought of high print volumes? 
-— Я With duty cycles up to a million pages 
ЕХ a month, Typhoons don't scare easily! 


Î Typhoons can handle it! They've got 
speeds of 30 or 60 ppm, the best 
paper handling in the industry and 
much more. Call us. We'll solve your 
worst printing nightmare. 
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The Micro International 3600 Notebook 
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fastest book. 
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Tne Micro International 7500 Notebook 
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NiMH Battery 


Micro International, 10850 Seaboard Loop, Houston, Texas 77099, Top quality service and support since 19841 
Full information (including specifications, all options & prices) available by fax or mall on request. 


Fax (713) 495-7791 Hours: 8-6 Mon-Fri, 10-1 Sat. Call today toll free: 
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complete 
palette of 
сору 
protection 
hardware 


Order your 
evaluation 
package 
today! 


v WIBU?-BOX for LPT, COM or as card for (E)ISA - 
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y Protection for DOS, Windows and networks 
y Support of OS/2?, Win32s, Windows” NT 
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WIBU WIBU-SYSTEMS GmbH, Germany 
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SYSTEMS Phone: +49-721-931720, FAX: +49-721-9317222 
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international 
y WIBU-BOX for Macintosh and PowerPC soon distributors 


Copy Protection 


The Ultimate Copy Protection System 


Southwind international Inc. 
P. O. Box 308, Brookeville, MD 20833, 
Phone: (301) 570-3497, FAX: (301) 570-4773 


Cursor control at its 
optimum, with single pixel 
resolution and smooth 
instantaneous tracking. 
Input as natural as pen to 
paper. Light pens can 
work independently or with 
a mouse. 

Design Technology's light 
pen systems operate on 
DOS", Windows", NeXT” 
and selected UNIX* 
platforms. 

Evaluation systems: 
US$188. Quantity 
discounts available. 
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SMARTDAD 


Instantly embeds powerful, customizable 
toolpads in all your Windows & DOS applications. 


Buttons can launch programs, run Use any bitmap Helpful popup Use innovative tab buttons to Embed or attach custom 
recorded macros, send menu/ as button face or ButtonClues™ create multiple button "layers" toolpads at the top, left, 
keystroke commands, and execute combine text right or bottom of any 
ODE commands and bitmaps program window 


Create floating pad 
palettes that pop up 
| automatically or on- 
Convert any application | f CES Dane ЗИ | Ише demand via mouse 
into a Windows shell | — click or hot key 


Add а macro 
recorder, task 
manager and 
Run... processor 
to any toolpad 


martPad is the for incorporating if-then- with Macros, DDE, PRODUCT REVIEWS 


Launch 
| Microsoft 
Word 6.0 


perfect front end for else logic, looping, Scripts, etc. "There is a deeper, 
Windows that subroutines, and more. e Aerated almost revolutionary 
allows you to perso- Plus you can compile sharing across 1 
nalize and automate all SmartScripts for tamper- Windows, DOS side to SmartPad 
your applications without free, higher performance. күни that stands out as an 
programming. You can applications. achievement worth 
назе ip фонеме а SmartPad is the quickest >> Create customized exploring.” — 


few hours the results that 


previously needed and most reliable way to: shell to replace Brian Livingston, 


Program Manager Windows Sources 


months of programming > Seamlessly embed 

and trial and error. customizable toolbars 2” Standardize the “The toolbar utility 
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power to your single-click and complex tasks effort than you ever 

a oe thought possible.” — 

use “procedural snippets уа 


CALL TODAY: 
8004340202 


Sofiblox 


1201 West Peachtree St. 
Atlanta, Georgia 30309 
FAX: 404-892-0981 


Circle 265 on Inquiry Card. 
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Protect your software for good and relax! 
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CRYPTO-BOX 


in your net gives no chance to 
sharks and pirates. 


The CRYPTO-BOX® provides software protection in single PC and 

LAN-environments. А brand new concept allows software developers 

to limit user access by password - and at a reasonable price! 

О Revolutionary microprocessor technology 

О Programmable memory (560 bytes) 

Û Officially approved IDEA ™ crypt algorithm (ISO 9979/2) 

Q Absolute compatibility and transparency 

О Maximum number of concurrent users in LANs configurable without 
changing the key 

О Minimal implementation time 


Call now for your evaluation kit, or send E-Mail: 100273.171@compuserve.com. 
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USA Germany / International France 
1659 Briarcliff Rd. NE#4 Vohburger Straße 68 28, rue de Lattre de TT ا‎ 
Atlanta GA 30306 D-85104 Wackerstein F-67303 Schiltigheim- Strasbourg cedex 
Phone: 404-897-3869 Phone: +49-8403-1555 Tél.: +33-8881-4031 
Fax: 404-897-5431 Fax: +49-8403-1500 Fax: +33-8881-2028 
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Quad-Speed CD-ROM Delivers 


But you need a fast PC for best results with these four new units 


MICHAEL NADEAU 


he standard-issue double-speed 
{ CD-ROM drives found on most 
PCs today are no longer good 
enough to play back multimedia software. 
They simply can’t read and send the data 
fast enough to the computer’s processor, 
graphics accelerator, and sound card to 
maintain smooth, uninterrupted operation. 
In business, this is a serious issue. Jerky 
video and choppy audio can destroy an 
otherwise strong presentation or diminish 
the effectiveness of a training film. 

Quad-speed drives, which spin at twice 
the rate of double-speed CD-ROM drives, 
have been available for several years, but 
only as bulky external units and at high 
prices. Four companies—TEAC, Plextor, 
NEC Technologies, and Toshiba—recently 
introduced quad-speed drives priced from 
around $475 for some internal models to as 
high as $775 for external drives. Although 
you still pay significantly more than you 
would for most double-speed models, these 
drives are well worth the price—as long as 
you install them in a PC that is properly 
equipped to handle them. 

Just because the data access rate of a 
quad-speed drive is twice that of a dou- 
ble-speed unit (600 KBps vs. 300 KBps) 
doesn’t mean that you will see a doubling 
in performance. The truest measure of mul- 
timedia playback performance is the 
throughput to the video display or other 
output device, and that depends a great 
deal on the computer’s processor and 
graphics accelerator. If one or both are tao 
slow, the quad-speed drive will be in a 
hurry-up-and-wait mode much of the time. 
This is especially true for CD-ROM drives 
with large, intelligent caches. A quad- 
speed drive will provide better through- 
put on nearly any PC, but to get your mon- 
ey’s worth, you necd to install it in at least 
a 50-MHz 486DX2 system with a 64-bit 
local-bus graphics accelerator card. 

Another consideration: Your system can 
play back video no faster than the data rate 
at which it was recorded. To accommo- 
date single-speed models, the lowest com- 
mon denominator among CD-ROM dri- 
ves, the video for most commercial titles is 
recorded at a rate of about [50 KBps. A 
higher data rate will improve the video 


quality, but if you play back that video on 
a drive that’s slower than the rate at which 
the video was recorded, you will get a 
slow, jerky mess. By the end of this year, 
quad-speed drives are expected to become 
the unit of choice, and software developers 
are just now beginning to optimize video 
for quad-speed drives. 


Four Quads 

The four drives I tested were the NEC 
MultiSpin 4Хе Model CDR-601K, Plextor 
4Plex PX-43CH, TEAC SuperQuad Mod- 
el CD-55A, and Toshiba XM-3501B. All 
the drives are half-height or smaller and 
come with a suite of software that includes 
drivers for DOS and Windows, a utility 
for playing audio CDs, and installation 
software. You can also buy external Mac 
versions of all but the TEAC drive. Each of 
the drives has a headphone jack and an 
audio-line-out connector for use with 
sound boards. All review units except for 
the NEC were internal drives. 

Compared to NEC’s MultiSpin 4X Pro, 
introduced in 1994, the new 4Xi and 4Xe 
drives offer less in the way of performance 
and features but cost almost $200 less. 
However, the external NEC MultiSpin 4Xe 
($515 without adapter) is still feature-rich. 
It automatically senses audio CDs and 
plays them as such when you insert them. 
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Standard audio CD controls аге on the 
front panel. Audio capability is built into 
the drive unit, so you don’t need to have a 
sound board in your PC. You will need 
speakers, however. An EPP (enhanced 
parallel-port) connector on the back of the 
unit lets you use the unit with EPP- 
equipped portables, providing a theoretical 
I-MB-per-second transfer rate. A lens- 
cleaning system inside the unit keeps the 
dust that gets by the 4Xe's double dust 
door from interfering with disc reads. NEC 
supplied a 16-bit Trantor ISA SCSI-2 
adapter and its own drivers. The 4Xe was 
the only unit to come bundled with CD- 
ROM titles: Microsoft Encarta and NEC's 
CD Tutorial. Àn internal unit, the 4Xi, is 
also available ($415 without adapter). 

The Plextor 4Plex PX-43CH ($489 
without adapter) came with a Future Do- 
main ТМС 1610 16-bit SCSI-2 ISA 
adapter. It differs from the Future Domain 
adapter used by Toshiba only in that it 
has its own ROM BIOS. Plextor, like the 
vendors of other drives reviewed, offers 
several adapter options, or it will sell the 
unit without one. The drivers supplied 
were based on Corel's PowerSCSI prod- 
uct. At 1 MB, the Plextor drive has the 
largest built-in cache. The external 4Plex 
PX-43CH goes for $599 without an 
adapter. 
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TEAC's SuperQuad is unique among 
the group not only because of its slim 1- 
inch-high profile, but also because it uses 
a motorized tray rather than a separate disc 
caddy. It is also the only drive that isn’t a 
SCSI device. TEAC uses Creative Lab's 
proprietary version of the AT interface 
(aka IDE), which works with Sound 
Blaster cards. The others use SCSI 
adapters. In spite of the AT interface, the 
TEAC drive doesn't have a price advan- 
tage ($599 with interface card). Because of 
its AT interface, the TEAC is the only 
drive that doesn't come in a external mod- 
el, but it was the simplest internal unit to 
get up and running. The adapter has no 
jumpers or DIP switches to set, and if you 
wish, you can run the drive off а sound 
card. I tested the TEAC unit running from 
the included AT adapter and from a Sound 
Blaster 16 sound card and found only min- 
imal performance differences. 

Toshiba offers three models of the XM- 
3501. I tested the internal XM-3501B 
($470 without adapter). The TXM-3501E 
($600 without adapter) is the external ver- 
sion, and the TXM-3501A4 ($2470) is a 
four-drive unit. All can be mounted hori- 
zontally, vertically, or even diagonally. 
Toshiba supplied a Future Domain 
TMCI610-MEX, 16-bit SCSI-2 ISA 
adapter that uses Toshiba's own drivers. 


How I Tested 

I ran three sets of benchmark tests on the 
four drives on a Dell Dimension 466V with 
a 66-MHz 486DX2 CPU, a 64-bit Number 
Nine #9GXE64 VL-Bus graphics acceler- 
ator, and a Creative Labs Sound Blaster 16 
audio card. For comparison, I also ran all 
tests on the CD-ROM drive that came with 
the Dell, a double-speed Matsushita Mod- 
el CR-563-B (see the benchmark table. 
"Quad-Speed Performance"). 

The first set was a suite of low-level 
tests called CDStone (version 1.1), which 
was developed by The Profit Group (Tuc- 
son, AZ). It measures seek time across the 
entire width of the disc (full stroke), across 
one-third of the disc (one-third stroke), 
and across random distances. À good full- 
stroke score indicates that the drive can 
locate a specific track more quickly. The 
one-third stroke test is most commonly 
used as a standard means of rating the seek 
times of CD-ROM drives. The random- 
distance test more closely represents real- 
world circumstances. 

CDStone also measures the read rate 
for both large and small blocks of data. A 
good score on the large-block read test is 
an indicator that the drive can handle video 
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and audio files well, and the small-block 
test reflects a drive's likely performance 
with database or other text files. Finally, 
CDStone measures CPU use during data 
access at 150 KBps and 300 KBps. CD- 
Stone then provides an overall index of 
performance, using a typical single-speed 
drive as the baseline. 

The second test suite consists of three 


About the Products 


NEC MuitiSpin 4Xe Model CDR-601K 
extemal, with adapter. dicc om WM КЫ. 1-1 

NEC Technologies, Ínc. 

1255 Michael Dr. 

Wood Dale, IL 60191 

(800) 632-4636 

(708) 860-9500 

fax: (B00) 366-0476 

Circle 1013 on Inquiry Card, 


Plextor 4Plex 43CH 
internal, with айарїё@г-.... з... шн. ae PIAS: 
Plextor 
4255 Burton Dr. 
Santa Clara, CA 95054 
(800) 475-3986 
(408) 980-1838 
fax: (408) 986-1010 
Circie 1014 on Inquiry Card. 


TEAC SuperQuad Model CD-5BA 
intemal, with ndapter.............. ENTE $599 
TEAC America, Inc. 
7733 Telegraph Rd: 
Montebello, CA 90640 
(213) 726-0303 
fax: (213) 727-7672 
Circle 1015 on Inquiry Card. 


Toshiba XM-3501B 
internal, with абарїег........................... 
Toshiba America Information Systems, Inc. 
Disk Products Division. 
9740 Irvine Blvd. 
Irvine, CA 92713 
(714) 457-0777 
Circle 1016 on Inquiry Card. 


well-known animation files—Robo Truck, 
Roller Coaster/Mount St. Helens, and Au- 
toDesk Building—that were created using 
AutoCAD. The scores are simply the num- 
ber of seconds each required to complete 
each animation. 

The last suite was meant to separate the 
wheat from the chaff. It consisted of four 
versions of the same video file: an Intel 
TV ad. All four ran using Video for Win- 
dows. Three used Cinepak video com- 
pression but were recorded at different 
data rates: 150 KBps, 300 KBps, and 600 
KBps. The last version was recorded at 
475 KBps, using Indeo compression, 
which is much more CPU-intensive. I used 
the Intel ad because it was available at the 
higher data rates. 

Remember, most commercial CD-ROM 


video is recorded at lower rates. While a 
good double-speed drive should be able 
to play back a clip recorded at 300 KBps, 
it will choke on anything recorded at a 
higher rate. On the other hand, video 
recorded at 300 KBps or lower presents 
no challenge at all to a quad-speed drive. 


Head-to-Head 

I evaluated each unit for ease of installa- 
tion, performance, and value. Installing 
each drive was a snap. The external NEC 
unit was, of course, the easiest to install: I 
simply inserted the adapter and plugged 
in the power and SCSI cables. After 
mounting the internal units, I plugged in 
the power, SCSI or AT, and sound cables. 
Only one snag arose: The Plextor drive 
had a different sound cable connector from 
the one that came with the Sound Blaster 
board. 

Loading the drivers had greater potential 
for presenting problems, but surprisingly, 
driver installation was successful on the 
first try on three of the four units. The 
PowerSCSI drivers that came with the 
Plextor’s Future Domain adapter didn't 
get along with the driver for the Number 
Nine graphics accelerator. After trying var- 
ious settings, I got the two working to- 
gether, but only by disabling Microsoft’s 
EMM386 memory manager as well. If you 
want to use the Plextor drive with the 
#9GXE64, check with Future Domain and 
Number Nine first to see if they have up- 
dated their drivers, or use a different SCSI 
adapter. 

All the vendors hype their drives’ 600- 
KBps transfer rates and low average seek 
times, but I found seek time ratings a poor 
indicator of overall CD-ROM drive per- 
formance. The tests placed the Toshiba 
and Plextor drives almost even at the top, 
with a slight edge to Plextor. On the low- 
level CDStone and 600-KBps video tests, 
both drives were almost twice as fast as 
the double-speed Matsushita drive. The 
Toshiba and Plextor were about 45 per- 
cent faster than the double-speed drive on 
the animation tests, and about 14 percent 
faster on the Indeo video test. Every drive 
tested ran the 150-KBps and 300-KBps 
video tests at the full 30 frame-per-second 
rate, and every quad-speed drive except 
the TEAC also ran the 600-KBps video 
test at the full frame rate. 

In the CDStone and AutoCAD anima- 
tion tests, the NEC unit ran 3 percent to 9 
percent behind the leaders; it was about 9 
percent slower than the Plextor on the In- 
deo video test, for example. The TEAC 
drive brought up the rear. To keep things in 


To TE 00 ор мю 
Milliseconds fiower = better) 


Short block read 


ч A Se ко Аа OOT TD ecu 


pe {ea Бене)" © 


о 2 4 M сй. dE MEUM 
Seconda (lower = better) 


Cinepak at 600 KBps 


12.48 


a 5 10 16 20 2% 
Frames per second [higher = betler) 


ёоо 00 60 100 150 200 250 300 850 400 480: 
Milliseconds (lower =.better) 


Percentage (lower = better) 


CPU usage/150 KBps 


10-15 290. 25 30). 36 


10 20 30 40 | 50 


Seconds (lower = better) 


Indeo at 475 KBps 


0 1 2 3 4 5 6 7 8. .3 10 
Frames per second (higher = better) 


Long block read ___ 


о 100 200 300 400 500 600 700 
KBps (higher= better) 


. Index rating 


ШП TS 0; TES 2] TE 3 35 mu: 
higher a bester] 


= AutoDesk Building _ _ 


B] Matsushita Model CR-563-B (2X drive) 

lll Toshiba хм-з5оїв К | 

Î TEAC SuperQuad with TEAC AT сага 

| Nx SuperQuad with Sound Blaster 
| 


[Л Plextor 4Plek. 
[ll xëc Muispin axe 


All tests were run on a Dell Dimension 66У (66-MHz 486DX2) with a 64-bit Number 
Nine VL-Bus graphics accelerator. The Dell's double-speed Matsushita CD-ROM drive 
served as a basis for comparison. The CDStone tests measure access times (full 
stroke, one-third stroke, and random access) and data read rates (long block and 
short block), as well as CPU use. The CDStone index uses a typical single-speed drive 
as its baseline. The AutoCAD animation tests simply measure the time It takes each 


of three AutoCAD animations to complete. The video tests shown here measure tho 
frame rate playback and completion time of two versions of the same Video for 
Windows file. One uses Cinepak compression and Is recorded at a data rate of 600 
KBps. The second uses Indeo compression and is recorded at 475 KBps. Note that all 
the drives, even the Dell's original double-speed Matsushita, ran 150-KBps and 300- 
KBps files at their full rate. 


perspective, however, keep in mind that 
all the quad-speed drives blow the doors 
off even the best double-speed units avail- 
able. The TEAC, slowest of the bunch, 
was still 50 percent faster than the dou- 
ble-speed Matsushita on the CDStone tests 
and up to 20 percent faster on the anima- 
tion tests. 

So here's the bottom line: All the quad- 
speed drives I tested will play most com- 


mercially available multimedia equally 
well on a fast PC. That leaves you to con- 
sider price, features, and the future. If per- 
formance with future applications is your 
overwhelming concern, or if you're de- 
veloping those applications, then either 
the Toshiba or Plextor units will serve you 
well. The NEC provides lots of extras for 
a moderate price, and isn't that far behind 
the two performance leaders. The AT in- 


terface gives TEAC an edge when it comes 
to simplicity, but when more demanding 
video hits store shelves, TEAC's slow per- 
formance could be a liability. 8 


Michael Nadeau is a BYTE contributing ed- 
itor and author of The BYTE Guide to CD- 
ROM (Osborne/McGraw-Hill, 1994). You 
can reach him on the Internet or BIX as 
miken@ bix.com. 
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When It Comes to CD-ROM —- 


uh the Book 


Mac Programmer’s 
Cookbook 


hy Rob Тете! Everything You Always Wanted to 
ISBN: 0-07-682062-6 Know About CD-ROMs and More! 


This Exclusive Book/CD-ROM Package Includes 
e Sound and Clip Art 

* Samples of CD-ROM Applications 

* Multimedia Authoring Tools 


Part buyer's guide, part standards guide, and part troubleshooter, 
the BYTE Guide to CD-ROM discusses all aspects of this proliferating 
technology so you can take full advantage. 


Себет 


P^" INTERNETS 


YELLOW PAGES 
SECOND БЕТТЕН | m А 
The | : YT 
Internet Yellow Pages, | > — селинен B E 
эү e ! : EXCLUSIVE BONUCB-ROM PACKAGE INCLINES: Guide to 
and Rick Stout ae CD-ROM 
ISBN: D-0 6820880-7 | | | by Michael Nad 
nth Л System Requirements Needed: Fp nen Nao, 
| ' aa аыр BYTE Senior Editor 
Includes 
CD-ROM Disk 
ч | | $39.95 U.S.A. 
M ISBN: 0-07-881982-2 
I CD-ROM and More! 
The Visual С++ Experience 
Handbook Necessary 
anes р, Nr and 3 j 
illiam Н. Murray -Install Your ЮМ _ NE fmm 
$34.95 U.S.A. . Make Your Пит CD-ROM 2 COME Ta fur [үп 
ISBN: 0-07-882056-1 - Select the Bes! CD-ROM Applications т. Йй ҮТҮ 
- Use a £0 on a Network ^ А, "o 
Michael Nadeau LL a Osborne i: 


BYTE Senior Editer ie а. Get Answers— Get Osborne 
pee: | For Accuracy, Quality and Value 


Available Now At Your 


Oracle ОВА Handbook Tuning Oracl Oracl 

Иш puey, Batom веты Local Book & Computer Stores 

ISBN: 0-07-881182-1 Daniel. Dechierio. by Thomas B. Cox Bed Call Toll-Free: 1-800-822-8158 Any Time 
$29.95 U.S.A. $29.95 U.S.A. Mention key code #SFC4BY2 and use your 


ISBN: 0-07-881181-3 ISBN: 0-07-881186-4 VISA, American Express, Discover or MasterCard 


— ae = QUA aD GAS =з oe es ee чыр ШШ» ЕШР se se eee ee ш» ee ee سے کے‎ m ee GR mo ee جد‎ cum mp که کت‎ ese cum صت ست‎ ee ыт ee ee ee سے سے‎ Gum dum cum Gum um dub ӘР ee du a ea ees ma ЧӘР US a es ee eee ee eee eee ee (Быр 


© 


AT NATIONWIDE STORES: 


Barnes & Noble 
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Comp U.S.A 
Elek Tek 
Micro Center 
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BYTE/Osborne Books are Available 
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Computer City 
Media Play 
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АТАВАМА 
Madison 

Madison Books 

and Computers 

PH: 205-772-9250 
FAX: 205-461-8076 


ARIZONA 

Tempe 

Computer Library 
PH: 602-820-0458 
FAX: 602-491-7971 


CALIFORNIA 

Berkeley 

Cody's Books 

PH: 800-479-7744 (In CA) 
800-995-1180 (Outside CA) 


Cupertino 
Computer Literacy 
Bookshops 

PH: 408-973-9955 


Stacey's Professional 


Bookstore 

PH: 408-253-7521 
FAX: 408-253-5861 
Irvine 

Irvine Sci-Tech Books 
PH: 800-229-9514 
FAX: 714-733-0122 


Los Ángeles 

ASUCLA Students Store 
PH: 800-456-0019 

PH: 310-206-4041 

FAX: 310-825-0382 


Opamp Technical Books 
PH: 800-468-4322 
FAX: 213-464-0977 


Palo Alto 


Staccy's Professional 
Bookstore 


PH: 415-326-0681 
FAX: 415-326-0693 


Stanford Bookstore 
PH: 800-673-2348 
FAX: 415-322-2021 


Sacramento 
Tower Books 
PH: 916-481-6600 


San Diego 

San Diego Technical Books 
PH: 800-346-0071 

FAX: 619-279-5088 


San Francisco 


Stacey's Professional 
Bookstore 


PH: 800-926-6511 
E-mail: staceysbk@aol,com 


San fose 


Computer Literacy Bookshops 


PH: 408-435-1118 
E-mail: info@clbooks.com 


San Luts Obispo 
Earthling Bookshop Inc. 
PH: 805-543-7951 

El Corral Bookstore 
PH: 805-756-5315 
FAX: 805-756-5351 


Santa Barbara 
Chaucers Bookstore 
PH: 805-682-6787 
FAX: 805-682-1129 


Earthling Bookshop 
PH: 805-965-0926 
FAX: 805-962-6620 


UCSB Bookstore 
PH: 805-893-2082 


Stanford 

Stanford Bookstore 
PH: 800-533-2670 
FAX: 415-322-1936 


Sunnyvale 
Computer Literacy 
Bookshops 

PH: 408-730-9955 


COLORADO 
Boulder 

Biblio Tek 

PH: 303-443-7037 


Colorado Bookstore 
PH: 303-442-5051 
FAX: 303-444-6604 
Colorado Springs 
McKinzey-White 
Booksellers 

PH: 719-590-1700 


Denver 

Auraria Book Center 
PH: 303-556-3230 
FAX: 303-556-3736 


BiblioTek 
PH: 303-534-3460 


Tattered Cover Bookstore 
PH: 800-833-9327 

FAX: 303-399-2279 
E-mail: 
books@rcatteredcover.com 
Englewood 

Softpro Books 

PH: 303-740-7751 

FAX: 303-740-8152 


Longmont 

United Techbook Co. 
PH: 303-651-3184 
FAX: 303-651-3405 


CONNECTICUT 
New Haven 

Yale Co-op 

PH: 800-ELI-YALE 
FAX: 203-772-3665 


DISTRICT 

OF COLUMBIA 
Wasbington D.C. 
Reiter's Scientific 

& Professional Books 
PH: 00-537-4314 
FAX: 202-296-9103 


GEORGIA 

Atlanta 

Oxford Bookstore 
PH: 404-262-9975 
FAX: 404-364-2729 


HAWAII 

Honolulu 

Honolulu Book Shops 
PH: 808-847-5551 
FAX: 808-841-4674 


University of Hawaii 
Bookstore 

PH: 808-956-4338 
FAX: 808-956-4323 


ILLINOIS 
Naperville 

Books & Bytes, Inc. 
PH: 708-416-0102 
FAX: 708-416-0375 


INDIANA 

Ft. Wayne 

Majerek's Readers World 
PH: 219-482-1531 


MASSACHUSETTS 
Boston 

Charlesbank Bookshops 
PH: 617-236-7442 
FAX: 617-236-7418 


Waterstone's Booksellers 
PH: 617-859-7300 
FAX: 617-437-0997 


Burlington 

Softpro 

PH: 617-273-2919 
FAX: 617-273-2499 
E-mail: 
books(?softproeast.com 
Cambridge 

Harvard 
Co-Operative Society 
PH: 617-499-2000 
FAX: 617-868-7038 


Quantum Books 

PH: 617-494-5042 

FAX: 617-577-7282 
E-mail: 
quanbook@world.std.com 
Wordsworth Baoks 

PH: 617-498-0080 

FAX: 617-354-4674 
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Newton Highlands 
New England 
Mobile Bookfair 
PH: 617-527-5817 
FAX: 617-527-0113 


Worcester 

Tatnuck 
Bookseller/Darabooks 
PH: 800-642-6657 
FAX: 508-756-9425 
E-mail: 
databooks@delphi.com 
MICHIGAN 

East Lansing 

Grand River Books 
PH: 517-333-3666 


Flint 

Young & Welshans 
Book Sellers 

PH: 810-732-0626 
FAX: 810-732-2393 


MINNESOTA 
Minneapolis 

Baxters Books 

PH: 612-339-4922 
PH: 800-626-1049 
FAX: 612-339-6134 


NEW HAMPSHIRE 
Hanover 

Dartmouth Bookstore 

PH: 800-675-3616 (in NH) 
800-624-8800 (outside NH) 
FAX: 603-643-5170 


NEW MEXICO 
Albuquerque 

Page Опе, Inc. 

PH: 800-521-4122 
FAX: 505-294-5576 


NEW YORK 

New York 

Barnes & Noble 
Fifth Ave. 

PH: 212-807-0099 


Computer Book Works 
Warren St, 

PH: 212-385-1616 
FAX: 212-385-8193 


McGraw-Hill Book Store 
Ave. of the Americas 

PH: 212-512-4100 

FAX: 212-512-4105 


OHIO 

Cincinnati 
University of 
Cincinnati Bookstore 
PH: 513-556-1800 
FAX: 513-556-5555 


OREGON 

Portland 

Powell's Technical Books 
PH: 503-228-3906 

FAX: 503-228-0505 


PENNSYLVANIA 
Pittsburgh 

Book Center - 

U. of Pittsburgh 
PH: 412-648-2321 
FAX: 412-648-1902 


RHODE ISLAND 
Providence 

Brown Bookstore 
PH: 401-863-3168 
FAX: 401-863-2233 


TEXAS 

Dallas 

Taylors Bookstore Ltd. 
PH: 214-357-1700 
FAX: 214-956-8012 


VIRGINIA 

Vienna 

Computer Literacy 
Bookshops 

PH: 703-734-7771 

E-mail: sales@tc.clbooks.com 


WASHINGTON 
Bellevue 

Tower Books 

PH: 206-451-1110 
FAX: 206-454-0453 


University Bookstore 
PH: 206-646-3300 
FAX: 206-634-0810 


Seattle 

University Bookstore 
PH: 206-634-3400 
FAX: 206-646-3340 


WISCONSIN 
Madison 

University Bookstore 
PH: 608-257-3784 
PH: 800-993-2665 
FAX: 608-257-9479 


Milwaukee 

Harry W. Schwartz 
Bookshops 

PH: 414-274-6460 
PH: 800-236-7323 
FAX: 414-274-6408 


Osborne :: 


Get Answers - Get Osborne 
For Accuracy, Quality and Value 


Here are two great solutions to your DOS 


memory crunch: TNT DOS-Extender® 

for up to 4 gigabytes in 32 bits, and 
286IDOS-Extender™ for as much as 16 
megabytes in 16 bits. Finally your programs 
can access all the memory in a PC. 

Choose TNT DOS-Extender if you want 
ultimate 32-bit power and speed. The flat 
memory model also makes it simple to port 
from UNIX. Or, to boost memory in your 
16-bit application, use 286IDOS-Extender. 
Either way, you get the most trusted, most 


widely-used DOS-Extenders in the world. 


Favorite tools. 

All Phar Lap DOS-Extenders work with 
Microsoft and Borland C/C++ compilers. 
For 32-bit development, you can also 
choose MetaWare, Symantec, or Watcom. 
Keep using CodeView or Turbo Debugger, 
and all your run-time libraries, including 
graphics. Nobody else gives you this 
flexibility. 


Enhances performance. 


The TNT DOS-Extender turns 
DOS into a true 32-bit operating 
system with a flat, 32-bit address 


space. You'll build smaller, faster pro- 
grams, and dramatically improve the per- 
formance of math-intensive applications. 
Get advanced features like multitasking, 
DLLs, and threads. 


Compatibility. 

Because you embed a Phar Lap DOS- 
Extender into your program, there's nothing 
special for end-users to type at the DOS 


prompt. All they see is the power they 
never got under conventional DOS. And 
because Phar Lap products support the 
XMS, VCPI, and DPMI industry standards, 
your applications run under DOS, Windows 
(3.1 and NT), OS/2, and even Windows 95. 


Adds Windows GUI, too. 


FEES With the TNT DOS-Extender, you 
| + сап turn a DOS application into а 
ИЙДИ Windows application. Our exclu- 


sive WinPipe technology lets you retrofit 
existing DOS applications with a Windows 
front-end. And, unlike Windows programs, 
your applications will run wherever you 
want them — under Windows and DOS. 


Fully proven. 

Phar Lap DOS-Extenders are the leading 
DOS memory solution, in use in thousands 
of products including Visual C++ by 
Microsoft and AutoCAD by Autodesk. Call 
today and find out how you can push the 
limits of your applications with Phar Lap 
DOS-Extenders. 


æ Phar Lap Software, Inc. 


60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 FAX: 617-876-2972 


Phar Lap snd TNT DOS Extender are registered trademarks. and 286)DOS-Extender із а 1rademark of Phar Lap Sofware. fac. 
All other product and company sames are trademarks or registered trademarks of thelr respective holders. 
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Lively Pictures 


HSC’s Live Picture features state-of-the-art technologies for 
enabling high-end image editing on the Power Mac 


TREVOR MARSHALL 


y first contact with Live Pic- 
ture was in June 1993 during 
the Digital World trade show. 


A rumor was circulating that Kai Krause 
(author of Kai’s Power Tools, and HSC 
Software's chief technical visionary) was 
secretly showing a radically different im- 
age-editing program. Jerry Pournelle and I 
found Kai in a darkened suite that was 
packed with people and equipment, wax- 
ing long and hard about an early version of 
a new package from France called Live 
Picture. Using acronyms such as FITS 
(Functional Interpolating Transform Sys- 
tem) and IVUE (for Image VUE, a French- 
language acronym), Kai tried to convince 
us that conventional pixel editors like 
Adobe Photoshop and Corel Paint would 
soon be relegated to the technological scrap 
heap. 

Well, it has taken some time, but Live 
Picture is now shipping, and the current 
version is radically different from the one 
Jerry and I saw in 1993. No longer does 
HSC Software intend it to replace Photo- 


shop, which you will need for some tasks. 

However, Live Picture makes fast image 
editing more affordable than it has ever 
been before. At $3995, Live Picture is only 
a fraction of the cost of high-end work- 
station products from Quantel and Scitex. 

Live Picture has already received wide 
acclaim, soT'll focus on just what you can ex- 
pect from the newer, native Power Macintosh 
version. My test setup consisted of a Power 
Mac 8100/80 CD equipped with 40 MB of 
RAM (8 MB more than required), an NEC 
MultiSync SFG monitor, and а FARGO 
Primera PRO Dye Sublimation color printer. 
The Power Mac's internal video was set to 
832- by 624-pixel resolution. 


IVUE and FITS 
Live Picture's key features have as much 
to do with the user interface as with imag- 
ing technology, but because it is not pos- 
sible to understand how the program works 
without first taking a look at the IVUE im- 
age format, we shall, in fact, do just that. 
Computerized images are typically 
scanned, transported, and stored in a pix- 
el-mapped format (most commonly TIFF). 


And, while the images on a high-resolution 
video monitor can become quite large (e.g., 
my 832- by 624- by 24-bit monitor dis- 
plays 2 MB of uncompressed data), an im- 
age that is being prepared for printing can 
be many times larger. Ап 8.5- by 11-inch 
page printed at 300 dots per inch would 
end up as a 25-MB image file. Normal im- 
age editors (Photoshop and Corel Paint) 
scan files of this size every time they re- 
fresh the screen display. 

In practice, however, most of the pixels 
that are read from the file are discarded, 
and only a few are painted through to the 
screen. This technique is called subsam- 
pling. But when you apply an effect, such 
as the unsharp mask, every pixel in the 
main image file must be updated. Thus, 
much of an electronic artist's time is spent 
waiting for files to be processed. 

Contrast the Collage software from 
Specular International (Amherst, MA), 
which lets the artist manipulate a proxy of 
the original image to speed up the opera- 
tion of many page-composition (or com- 
positing) functions. You form the proxy 
by sub-sampling the main image before 


Live Picture's IVUE technology uses mathematical abstraction to maintain high resolutions at widely varying zoom levels. Here, the zoomed-in view of the model's 
eye reveals a clear subimage that does not maintain its sharpness when printed out. 
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you begin the Collage session. Then you 
perform all the compositing on the proxy 
image, which contains only a fraction of 
the number of pixels in the original. At 
the end of the editing session, Collage car- 
ries out the same functions, at full resolu- 
tion, on the original. Due to the smaller 
number of pixels being manipulated, it is 
much faster to compose a page with Col- 
lage than with a pixel-based editor. On the 
other hand, it is useless to use high levels 
of zoom on a Collage proxy, which is in- 
herently low resolution. 

Live Picture uses two new technologies 
that effectively speed up the editing session 
without requiring any significant compro- 
mise in the ability to zoom in to fine image 
detail. The first is FITS. As does Collage, 
Live Picture stores any changes to the im- 
age as mathematical equations. But FITS 
uses new ways of representing these image 
changes. You are not constrained merely to 
making compositing functions but have 
available many operations that are new to 
personal computers. 

Although the changes you make affect the 
image on your screen, nothing happens to 
the main database until you finish the ses- 
sion and activate the FITS RIP, the raster- 
image processing program that converts the 
file for output on a raster-based device. This 
shifts the waiting to the RIP post-processor, 
which can work as a background task that 
you activate at the end of the day or during a 
coffee break. Unlike the old methods, RIP 
postprocessing should not affect your cre- 
ativity or your productivity. 


Zooming In 

The other new technology behind Live 
Picture is called IVUE, an image-storage 
format designed by FITS Imaging (Paris, 
France) to provide editing software with 
fast access to any portion of the main im- 
age at any zoom level. The [VUE file for- 
mat contains the original high-resolution 
image and a series of reduced resolution 
subimages (thumbnails). The number of 
subimages depends on the size of the main 
image; the larger the image, the more 
subimages are produced during the con- 
version process. The smallest subimage is 
usually around 256 by 256 pixels. When an 
application requests pixel data, Live Pic- 
ture determines which portion of each 
subimage to access. 

Obviously, an IVUE file will be larger 
than the uncompressed TIFF version of 
the same image— around 33 percent larg- 
er, according to FITS Imaging. On the oth- 
er hand, the TIFF format supports lossless 
compression, and the average TIFF file 
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takes up much less disk 
space when stored in 
the compressed form. 
FITS Imaging offers a 
JPEG compression 
mode, but you can ex- 
pect an IVUE database 
to eat up more of your 
disk than the TIFF 
database of the same 
images. This is a small 
price to pay for the in- 
crease in speed ob- 
tained using IVUE- 
aware applications, 
such as Live Picture. 

An IVUE file is 
larger than the corre- 
sponding TIFF file be- 
cause it contains sev- 
eral sets of images. But, because an IVUE 
file is structured like an indexed database, 
the program can display any part of any 
image onto the screen, at any zoom level, 
very quickly. Live Picture generates the 
screen display by interpolating between 
the appropriate IVUE thumbnails. At some 
levels of zoom, you can see the monitor 
first display a coarse version of the image, 
with the fine details painted later. But you 
have to be observant; on my Power Mac- 
intosh's internal video, both the coarse and 
detailed images were finished in just 1 or 
2 seconds. 

The two screens on page 171 show acon- 
cept that Kai Krause used at the 1993 meet- 
ing to demonstrate IVUE's high resolution. 
They show the technology's potential and 
its shortcomings. The screen on the right 
was created by zooming in on the glint in 
the model's right eye, showing that the glint 
is in fact a complete high-resolution “ге- 
flection" of the model's head. You can also 
see that this zoom level is too high. The in- 
terpolation artifacts in the original scanned 
image are clearly visible even though the 
edited subimage is perfectly clear on the 
screen. An HSC spokesperson says that Live 
Picture could not introduce such interpola- 
tion effects, however. 

Because high resolution is maintained at 
different sublevels of the main image, there 
is no inherent pixellation in a Live Picture 
image. Although I can imagine that some 
high-tech spy might get a kick from hiding 
a highly detailed secret document inside 
portions of an otherwise innocuous image, 
it is hard to imagine any practical use for 
Live Picture's ability to handle such a wide 
range of resolutions. In fact, what you see on 
the screen is not what you will see on the 
printed page (a limitation, to be sure, of other 
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Like Adobe Photoshop 3.0, Live Picture lets you assemble images from 
multiple layers. Thumbnails of three layers appear at the right, with the 


image editors as well). When printed, this re- 
flection will again become a pixellated glint. 
Artists don't have to worry about pixellation 
at the screen level, but they'll need to pay at- 
tention to the resolution in the final print- 
ing process. 


Layers in Live Picture 

Images are created in Live Picture by 
adding layers. When an image is imported, 
it becomes a layer. Or, you can create a 
layer of a particular background color. You 
can also make a layer transparent, opaque, 
or translucent. 

The screen above illustrates the layering 
concept. On the right edge of the screen 
is a list of layers. Starting at the top is the 
base image: four scrap television sets with 
fractured screens. Next is a layer called 
"4 TVs B&W"-then "TV | Red Maters,” 
"TV 2 Red Onion," and "TV 3 Red Pep- 
per." The final layer, "TV 4 Red Toma- 
to," is partly scrolled off the bottom of the 
display. Some of these layers have their 
corresponding thumbnail images opened 
and some do not, but each layer has a 
unique place in the composition on the 
screen. 

Starting with the four TVs, I selected 
the outlines of the broken screens as masks 
and applied transparency to the "4 TVs 
B&W” layer in these specific areas. Mask- 
ing is a task presumably all Photoshop 
users have done at one time or another, 
but performing it on a unique layer has 
one big advantage: The masking can be 
turned on or off at will. The original image 
remained unchanged. I then created new 
layers for the images of the vegetables, re- 
sized them, and placed them behind the 
appropriate T V screens. 

What you see on the screen is really an 


What a mess! Windows programs 
leave fragments in every corner of 
your system. So, even after you ve 
attempted to remove them, you end 
up running low on hard disk space. 


Trying to free up space without 
knowing where every component is 
concealed can cost you valuable 
time...with no guarantee that 
useless fragments haven't slipped 
through the cracks. Until now! 


With amazing new CleanSweep: 

you Il have spotlessly clean 
Windows. Reclaim megabytes of storage for dramatically more 
hard disk space and better system performance! 


| Be 


Easy-to-use CleanSweep is the safest. most powerful uniustaller...and 
more! Designed hy Quarterdeck? to run їп all Windows enrironments, 
it sweeps away outdated applications and unnecessary files 

safely and completely! Now, you can... 


d Uninstall Unwanted Applications: Analyze programs 
instantly...then do thorough uninstalls file-by-file or all at once. 


^39 Remove Unused Files: Get rid of temporary files, backup files, 
archive files, help files, graphic files. 


" Remove Wasteful Duplicate Files. 


"| Eliminate Unneeded System Components: Clean out fonts. 
display drivers, Windows documents, wallpaper. screen savers. 
help files and more. 


— ey Quarterdeck 
OFFICE SYSTEMS 
Quarterdeck Office Systems, Inc. 


[50 Pico Boulevard. Santa Monica, CA 90405 
(310) 314-3222 FAX (310) 314-4219 


Copyright 1994, Quarterdeck Office Systema, Inc. \ 
Al! Rights Reserved. Quarterdeck is a registered trademark and W 
С бөер is a trademark of Quarterdeck Office Systems, Inc. | 

All other products mentioned are trademarks or registered 


trademarks of their respective companies. 
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You can't make a mistake! CleanSweep backs up and confirms every 
action automatically. allows vou to view before deleting, and even 
restores files if necessary. CleanSweep iucludes a network uninstall 
to remove programs from alf workstations. ..not just the server. 


POWER USERS: CleanSweep can be modified to your taste. Bypass 
file confirmation. Review master logs of all activities. Search Бу 
wildcard! And. this powerful utility supports Drag-And-Drop. 


Clean Up Your System With CleanSweep! 


Available At Software Retailers Nationwide! 
Or Order Today For Immediate Delivery... 


JUST $49.95 


Save $10 Off The Manufacturer's Suggested Price: $59.95 
Order By Phone 24 Hours А Day Toll-Free: 


1-800-354-3222 


Please Ask For Promotíon Code: 1D1 


A Quarterdeck 


The safe, 
powerful 
uninstaller — 
and more! 


Xy "ore hard 
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for Windows 


Clean Up Your System! 
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“object oriented” composition, To inter- 
change, for example, the pepper and the 
tomato, you merely have to select those 
layers and drag the images into their new 
positions. With Live Picture, you can con- 
tinue to work on any section of the image 
until you are satisfied. 

Only after you've made all your design 
decisions do you activate the FITS RIP 
and create the output file for the new com- 
position. Even then, the original image re- 
mains unchanged. The output file is created 
mathematically, according to the instruc- 
tions programmed into the FITS file by 
your actions during the editing session. 
Such creative flexibility is absent in a con- 
ventional pixel-mapped editor, where once 
you have merged a new object, it is fixed 
into the image, and you are stuck with it. 
Some desktop products, including Fractal 
Design Painter on the Macintosh and Pic- 
ture Publisher on the PC, support floating 
objects, but you must merge them before 
you save the final image. 


The Fine Art of Transparency 
For some time, Altamira's Composer has 
had a layered structure similar to Live Pic- 
ture's. I have used this feature a lot, but it 
has a serious shortcoming: After you've 
applied transparency to a layer or an object, 
you can't easily remove or alter the trans- 
parency. But since Live Picture does not 
compute the pixel changes until your com- 
position is complete, you can change trans- 
parency or any other attribute at any time. 
The screen below consists of four layers: 


Varying the transparency of layers can produce interesting artistic 
effects. This image was created by overlaying the black-and-white photo 
over the otherwise identical color version, using an air brush feature to 
blur the car, and then increasing the transparency in front of the 
subjects to 100 percent. 
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the original color image imported from 
the CD, and layers called "Blur the Car,” 
*Girls BIk & Wht," and "Background." I 
added the “Blur the Car” layer to try to 
define the outline of the subjects more 
vividly by reducing the clarity of the oth- 
er objects, namely the car. The “Girls Blk 
& Wht" layer started out as a monochrome 
version of the original image. After I added 
transparency in the regions around the sub- 
jects' bodies, the original color image start- 
ed to peek through. Changing the trans- 
parency on the foreground subjects to 100 
percent and on the background subjects to 
40 percent and 60 percent, respectively, 
rounded out the composition. The process 
from start to finish took 10 minutes, most 
of which was spent thinking. 


A Unique Air Brush 

1 applied transparency with the air brush, 
which is the most useful tool introduced by 
Live Picture. The air brush generates a 
concentrated central stream and an area of 
"spray" that has a reduced effect as the 
distance from the center increases. I was 
not too careful brushing around the edges 
of the subjects—you can find defects if 
you look closely. 

You can use the air brush to spray every 
effect in a Live Picture composition. You 
can air-brush paint, of course, but you can 
also "brush" unsharp mask, radial blur, 
transparency, or colorization. Every im- 
age editor needs a feature like this. It is 
such an obvious concept, and it makes an 
artist's job so much easier. 

Take, for example, the 
unsharp mask. Artists 
most frequently use the 
unsharp mask to more 
clearly define the edge of 
an object. So why not just 
spray the mask around the 
outline, as Live Picture 
lets you do? It makes you 
wonder why computer 
artists have continued to 
put up with defining rec- 
tangular areas. 

To test this feature, I 
imported a sports car im- 
age into Live Picture. Af- 
ter just three brush strokes 
and 30 seconds of work, I 
was able to distort the 
car's shape significantly. 
I applied two vertical 
brush strokes of the distort 
mask to the front bumper 
and to the middle of the 
rear wheel. The speed of 


application, or brush pressure, determined 
the effect’s radius of action. 

I could also unbrush this effect. By light- 
ly brushing over the distorted area (with the 
erase function), I made the vehicle's orig- 
inal shape gradually reappear. Brushing 
reduced the distortion's intensity, eventu- 
ally returning the car to its original out- 
line. I tried the Gaussian blur effect , which 
also could be removed, incrementally, by 
brushing with the eraser. By allowing you 
to spray an effect into your composition 
and spray the erasure, FITS has added a 
new dimension to artistic creativity. 


Safe at Any Speed 

In a direct comparison with Adobe Pho- 
toshop 3.0, which also added both layer- 
ing and layer transparency, the speed ad- 
vantages that its IVUE technology brings 
to Live Picture are starkly apparent. Pho- 
toshop 3.0 uses a few tricks to speed up 
the way it displays layers, but its re- 
drawing speed drops noticeably as you 
add layers. If your images are relatively 
small, and you have a lot of RAM in your 
Macintosh, then 
Photoshop may be 
а better choice than 
Live Picture. On 
the other hand, you 
will lose the unique 
creative features of | (E 
Live Picture, such 
as the ability to air 
brush your effects. 

Live Picture worked well on my Power 
Mac 8100/80— almost too well. The edi- 
tor, in fact, performed much faster than I 
needed. Screen redraws were so fast | found 
the machine pacing me; it was always fin- 
ished with its work before I was ready to 
give it another command. 

Several companies supply network- 
based FITS RIPs, but because even com- 
plex images are RIPed on the Power Mac 
in just a few minutes, | expect that it will 
run acceptably fast on a network. [ did not 
test Live Picture on a network, however. 

Live Picture 1.5 is not just another im- 
age-editing program. It can do things that 
no other editing program can. While its 
technical underpinnings (IVUE and FITS) 
are certainly innovative, I'll always value 
Live Picture for its easy-to-use special ef- 
fects. The price may seem high to the am- 
ateur electronic artist, but it is a must-have 
for any professional. Ш 
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Trevor Marshall is a BYTE consulting editor. He 
can be reached on the Internet at trevor@ yarc.com 
or on BIX as tmarshall. 
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Apple’s Workgroup Server 9150 


BYTE peels the skin off another Apple—this time it's the high-end 
PowerPC-based Workgroup Server 9150 


RAYMOND GA COTE 


he Apple Workgroup Server 9150 

ў is the high-end of a trio of Power- 

PC-based servers from Apple. All 
three systems are available with Apple- 
Share 4.0.2 installed. Setting up the serv- 
er consists solely of unpacking the sys- 
tem, plugging in the appropriate Ethernet 
converter (e.g., thin wire, twisted pair, or 
token ring), turning on the system, and 
entering the initial administration pass- 
word. 

A quick look at the system’s capabilities 
and Apple’s marketing literature would 
have you believing that the Server 9150 
is a replacement for the previous high- 
end machine, the Workgroup Server 95. 
This is not the case. The Server 95 is a 
Unix-based 68040 system with a tuned 
version of AppleShare that takes advan- 
tage of the preemptive multitasking capa- 
bilities of Unix. Apple still intends the 
Server 95 to be the high-end choice for 
people who need maximum throughput 
in a file server. 

The Server 9150’s advantage over the 
Server 95 lies in pure computational speed. 
The system’s 80-MHz CPU, 32-KB on- 
chip processor cache, and 512 KB of sec- 
ondary cache combine to produce Apple’s 
most computationally powerful system. 
All this power would be wasted if it were 
used simply to share files among users, so 
Apple has positioned the Server 9150 as an 
application server, 

An application server provides access 
to computational services, rather than sole- 
ly to shared files and raw data. A database 
server, which manipulates and filters large 
amounts of data before handing off the re- 
sults to the client computer, is the tradi- 
tional use for such servers. However, an 
application server can provide a variety of 
services, including automatic cataloging, 
prepress color separation, printing, and 
communications (fax). 


System Specifics 

The Server 9150 is housed in a full-size 
tower case. Around the back are two 
RCA-style phono connectors for stereo 
sound input, as well as the standard set 
of Macintosh connectors: monitor; Ether- 


net, SCSI, modem, and | 
printer ports; a single Ap- 
ple Desktop Bus port; and 
microphone and external 
speaker jacks. The high- 
speed GeoPort ports for a 
modem and printer are ca- 
pable of maintaining 230.4- 
Kbps throughput. 

The Server 9150 has two 
SCSI buses. All the internal 
SCSI devices are connect- 
ed to the first SCSI bus; the 
second bus leads to both ex- 
ternal and internal SCSI 
connectors. Removing the 
side cover of the Server 
9150’s case reveals a well- Ж 
packed interior. Starting at | 
the top are bays for as many | 
as five 34-inch drives. The 
standard configuration pro- 
vides two 1-ОВ drives in 
the two lowest bays. The 
double-speed CD-ROM 
drive and tape backup DAT (digital au- 
diotape) drive are mounted just above the 
drive bays. The review unit's single flop- 
py drive is positioned about one-third of 
the way from the bottom of the case. 

The power supply and fan consume 
about one-third of the central portion of 
the case. The primary cooling airflow starts 
at the back of the case, is pulled through 
the tightly packed drive bay, over the eight 
memory slots, and then out through the 
power supply. A second, smaller flow of 
air comes in over the four NuBus expan- 
sion slots. Significantly, the PowerPC pro- 
cessor itself is not in the direct path of 
either air current; the chip runs cool enough 
to get by with just a heat sink. 

Reaching the hard drives is a simple 
matter of removing a few screws and slid- 
ing out the mounting bracket. The NuBus 
expansion area is also readily accessible, as 
is the single PDS (Processor Direct Slot) 
located adjacent to the NuBus connectors. 
For some reason, though, Apple has a habit 
of blocking access to RAM slots. In this 
case, the RAM expansion slots reside just 
behind the edge of the power supply. You 
might be tempted to try wedging your 
hands in there, but, given the cost and 


The Apple Workgroup Server 9150 provides bays for as many as five 
SCS! hard drives, a CD-ROM drive, and a DAT drive. A second, 
external SCSI bus lets you connect an additional seven hard drives 
outside the tower. 


fragility of memory, you are better off re- 
moving the power supply to get at the slots. 
Of course, you must remove the drive bays 
before you can remove the power supply. 
The placement of the internal connector 
for the second SCSI bus behind the power 
supply presents one further hassle. 


System Software 

The Server 9150 runs the standard Pow- 
erPC version of System 7 release 7.2; you 
may have AppleShare 4.0.2 installed at 
the factory. A PowerPC version of Retro- 
spect Remote provides archival backup on 
the DAT drive. 

Apple is promising a software-only ver- 
sion of RAID that provides RAID 0 (disk 
mirroring) and RAID 1 (disk striping) and 
should offer additional improvements in 
performance or data integrity. This soft- 
ware was not available at the time the tests 
were conducted. 


The Test Applications 

Because Apple has positioned the Server 
9150 as an application server rather than a 
file server, I concentrated on evaluating 
the speed of the available native-mode ap- 
plications. Over a dozen companies have 
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announced the release or imminent release 
of applications that take advantage of the 
Server 9150. These include such diverse 
applications as 4D Server, a new multi- 
user release of the 4th Dimension data- 
base; a work-flow server from Quark; and 
an automated software distribution system 
from Wave Research. 

For these tests, I ran several applica- 
tions that are available for both 68K-based 
processors and PowerPC. I also ran pre- 
liminary versions of the new BYTE cross- 
platform benchmarks. The test 68K serv- 
er was a 33-MHz Workgroup Server 80 
with 8 MB of RAM and a 1-GB hard drive 
running System 7.1. The Server 9150 had 
16 MB of RAM and two 1-ОВ hard drives. 
The table "Performance Results" summa- 
rizes the test results. I used the following 
products during testing: 


€ А beta version of ACI US's 4D 
Server, a native PowerPC version of the 
standard 4th Dimension 68K server. 
Although informal testing indicated that 
the PowerPC version is, not surprisingly, 
significantly faster than the 68K version, 
the final numbers are not included in the 
results, because, at test time, the 
software was still in beta form. 4D 
Server should be shipping by the time 
you read this review. 
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e Cumulus PowerPro. an image- 
cataloging and -retrieval system from 
Canto Software. The server can create or 
extract thumbnails from almost any 
image format. It combines a clean, 
simple user interface with a quick search 
engine, a hierarchical keyword structure, 
and a drag-and-drop interface. Cumulus 
PowerPro also lets you print selected 
images directly from the server. During 
testing, I loaded and cataloged the same 
1289 images on the 68K version and the 
PowerPC version. The 68K version 
needed an average of 5.7 seconds per 
image. The PowerPC version required 
2.4 seconds per image—a performance 
increase of 133 percent. 


e Filemaker Pro from Claris, a popular 
Macintosh database system. Although it 
has long provided the ability for multiple 
users to access a single database via a 
network, earlier implementations were 
slow and moved lots of data over the 
wire. Claris has introduced a server 
version of the product, which, combined 
with Filemaker 2.1 v3, provides greatly 
enhanced multiuser access. Ás many 

as 100 users can connect to a server 
simultaneously. More important, sorts 
and searches can now take place on the 
server; before, the client did much of 
the work. 


The first Filemaker benchmark test was 
a multifield search of a 32-MB file (the 
maximum file size allowed) containing 
2068 records. The 68K-based Server 80 
completed the test in 8 seconds, while the 
Server 9150 crossed the finish line in 5 
seconds. A second test required obtain- 
ing a grand total of a series of floating- 
point numbers in the 2068 records. The 
Server 80 completed this task in 87 sec- 
onds, and the Server 9150 required 52 
seconds. For these two tasks, the Server 
9150 was at least 60 percent quicker than 
the Server 80. 

The last series of tests consisted of run- 
ning a late-beta version of BYTE's new 
cross-platform benchmarks. These new 
benchmarks test simple algorithmic op- 
erations, such as sorting numbers and 
strings, and evaluate real-world perfor- 
mance with such tests as a Fourier trans- 
form and a neural network back-propa- 
gation routine. The results varied widely, 
with one test actually showing a decrease 
in performance on the Server 9150, while 
solving a linear-equation algorithm im- 
proved by a factor of 13. Although speed 
improvements are always dependent on 
the application that you use, the approx- 
imately 400 percent overall improvement 
shown in these tests indicates that native 
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PERFORMANCE RESULTS 

These results show the relative speed in- 
crease provided by the PowerPC 601-based 
Workgroup Server 9150 over the Motorola 
68K-based Workgroup Server 80. Figures 
include relative speed ratings for both ap- 
plications and benchmark tests. The BYTE 
benchmark integer index figure is the geo- 
metric mean of the following tests: nu- 
meric sort, string sort, bit-field operations, 
floating-point emulation, assignment al- 
gorithm, IDEA (Intemational Data Encryption 
Algorithm), and Huffman compression. The 
floating-point index figure is the geomet- 
ric mean of the Fourier coefficients calcu- 
lation, neural network simulation, and LUD 
(lower and upper decomposition). The tests 
were compiled using Metrowerks Code 
Warrior СМА. 

The BYTE tests are beta versions, and 
the results are therefore preliminary. If 
BYTE finds a significant change between 
these results and those obtained when 
the benchmarks are in their final form, the 
magazine will publish an update. 


TEST PERFORMANCE 
INCREASE* 

Filemaker search 1.6 

Filemaker summation 1.7 

Canto image cataloging 2.4 

BYTE BENCHMARKS 
68K-BASED  POWERPC-BASED 
WORKGROUP WORKGROUP 
SERVER 80 SERVER 9150 
INDEX INDEX 

Integer 22 ‚77 

Floating-point .04 22 


* Figures indicate the performance increase of the 
| Workgroup Server 9150 over the Workgroup Server 80. 


applications will get a significant boost 
on the Server 9150. 


The PowerPC Today 

Apple has significantly raised the perfor- 
mance of its server offerings with the in- 
troduction of its PowerPC 601-based work- 
group servers, such as the Server 9150. 
Although bigger and quicker machines are 
always promised in the near future, the 
performance increase offered by the Serv- 
er 9150 over previous 68K-based servers 
provides good reason to select a Power- 
PC solution today. Apple's top-of-the-line 
PowerPC platform is a solid powerhouse 
ready to perform immediately. 8 
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Raymond GA Coté is a BYTE consulting editor 
and vice president of product development for 
Appropriate Solutions, Inc. (Peterborough, NH). 
You can reach him on the Internet at rgacote 
apsol.com or on BIX as "rgacote." 
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Prograph CPX: Purely Visual 


Visual programming to the extreme: no hand-typed code, no waiting 


RAYMOND GA COTE 


rograph CPX from Prograph In- 
= eis of Halifax, Nova 
Scotia, is a pictorial develop- 
ment environment and application frame- 
work for the Macintosh. It supports custom 
extensions and provides optional support 
for communicating with corporate data- 
bases. The Prograph environment consists 
of several major subsystems: an interpre- 
tive development environment and de- 
bugger, an ABC (Application Builder 
Class) framework, and a separate compil- 
er for creating stand-alone executables. 
Prograph is object-oriented and data- 
flow driven, with a dynamic development 
environment. The publishers claim it will 
slash hundreds of hours off your de- 
velopment time. And it will soon be 
available on platforms other than the 
Macintosh (see the text box “Cross- 
ing Platforms”). This product sure has 
all the right buzzwords, but can it de- 
liver on its promises? 


What a Pretty OODL 

Object-oriented programming is such a 
common concept these days that I won't 
belabor the point except to say that Pro- 
graph, like SmallTalk, really is object-ori- 
ented. Everything is an object. This pro- 
vides a great deal of flexibility, such as 
the ability to identify object types at run 
time and make decisions based on the type. 

Such a true object-oriented approach 
has the potential of adding significant pro- 
cessing overhead to any application. In 
practical terms, this does not seem to be a 
major liability on modern machines. І ran 
the Prograph development environment 
on a Macintosh 9150 Power PC Work- 
group Server, a PowerBook 540, and an 
old Macintosh IIci. Although the inter- 
pretive development environment can be a 
bit sluggish at times, the final compiled 
executables run satisfactorily. 

The concept of a dynamic development 
environment is not new—SmallTalk being 
the classic example— but it is still fairly 
rare. In a dynamic development environ- 
ment, everything, including the executing 
program, is available for examination and 
modification. This means that you can take 
an application and change its underlying 
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Each application is composed of sections. Each 
section can contain a set of universal methods, 


persistent objects, and classes. Classes consist 
of attributes (local variables) and methods. 


code, window layouts, and even class hi- 
erarchies while the program is executing 
and immediately see how the changes al- 
ter the program's behavior. 

If the integrated debugger pops up with 
an error, you can examine the problem, 
modify or rewrite the method exhibiting 
the problem, and then continue execution 
starting from where your changes alter the 
possible flow of execution. You can even 
write your programs in a top-down fashion 
without defining the lower levels of func- 
tionality until the program is running. The 
debugger simply states that you are ac- 
cessing a method or attribute that has not 
yet been defined and asks if you want to 
define it now. 


Where Has All the Data Gone? 

Perhaps one of the most difficult concepts 
to grasp in Prograph is that the basic pro- 
gram execution follows a data-flow mod- 
el. Data-flow languages provide little con- 
trol over the order in which sections of a 
program are executed. And, truth be told, 
you usually don't care about the execu- 
tion order. If a low-level primitive requires 
three parameters, the primitive executes 
as soon as the three parameters are avail- 
able, regardless of what else needs to be 


completed. Although this concept is fairly 
foreign to most C and C++ programmers, 
it is a convenient way of envisioning pro- 
gram execution. Simply take a piece of 
data and follow it around your program. 
In real-world applications, some opera- 
tions must take place in a specific order 
(e.g., update a database entry before read- 
ing it from another part of the program), 
and Prograph imposes execution order 
through the use of synchro links. But even 
with synchro links, Prograph does not 
guarantee that one operation will occur 
immediately after another, only that the 
second operation will occur after the first. 
Although this is the first data-flow lan- 
guage I've used, I became comfortable with 
thinking in terms of data flow after a day or 
two of using Prograph. You'll probably 
find the data-flow concept easier to grasp 
than your first attempts at learning С++. 


Who Needs Pictures? 

The overwhelming first impression of Pro- 
graph is that of either a CASE or a drawing 
tool. Everything is visual. Projects are 
composed of sections, which are composed 
of universal procedures, persistent data 
objects, and methods (see the screen 
above). Methods, in turn, are composed 
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of cases, which, in turn, contain the actu- 
al code (see the screen on the right). All the 
elements at each level are represented by 
pictures. At no point in Prograph will you 
open up a large text window and start writ- 
ing the "real" code. The real code is created 
by placing a set of built-in (or user-de- 
fined) primitives onto a methods window 
and then drawing lines to link these pic- 
tures together to form a program. 

Being from the old school of program- 
ming (I'll happily regale you with tales of 
paper tape and punch cards), this is about 
as far removed from traditional program- 
ming as I can get. Where's the text? How 
do I see the overall program flow? And 
how does all this picture stuff work, any- 
way? Don't assume that just because Pro- 
graph is based entirely on pictures that it is 
simple, intuitive, or a toy; it is none of 
these. What it is, is consistent, powerful, 
and expressive. 

Over the years, I have tried a number 
of picture-based development environ- 
ments and CASE tools, many of which 
claimed they would simplify my develop- 
ment environment. Many of these tools 
were just collections of pretty icons that 
contained ordinary traditional code. Pro- 


graph is different from , = Fie Edit üpers 
any other tool I’ve used. = 
It provides a language 
as rich and complex as 
SmallTalk or C++ but 
in pictures, not words. 


Drawing on Experience 
The first thing you must 
do after installing Pro- 
graph is work through 
the tutorial. Otherwise, 
you'll just be frustrated 
by the experience. Pro- 
graph 15 loaded with op- 
tions. You can click, 
double-click, command- 
click, and option-drag 
command-click to perform an operation. 
Clicking on the left or right side of an icon 
produces different actions. There are even 
multiple controls with various options 
tucked into the title bar of several windows. 
It sounds complicated when you first 
read through it, and indeed, it remains so 
for the first few hours. You'll quickly find, 
however, that what Prograph lacks in sim- 
plicity it makes up for in consistency. 
Command-clicking always performs the 


Crossing Platforms 


A s a professional software developer, I find it difficult to recommend any soft- 
ware development tool that is not available on more than one major comput- 
ing platform. Although Prograph CPX has a 1.0 release number on it, Prograph has 
been available on the Macintosh for several years. Now, with its "professional" ver- 
sion, Prograph International is prepared to move off the Macintosh. 

According to product manager Mark Szpakowski, Prograph will be shipped 
for the Windows platform during the first quarter of 1995. A Unix version is also 
in the works, but exact release dates are not yet available. A Power Macintosh ver- 
sion should be available by the time you read this. 

Prograph is a 32-bit. development system and will require a 32-bit operating 
system for developing and running the final executable. The initial target devel- 
opment environment will be Windows NT and Windows 95 when it is available. 
The programs you create with Prograph will also be able to run under Windows 3.1 


with the Win 32s extensions. 


Prograph International appears to be taking a reasonable approach to cross- 
platform compatibility. It is not attempting to maintain 100 percent compatibility 
with the low-level Macintosh-style calls in the current Prograph. Rather, the com- 
patibility level is focused on the ABC class library and as many of the lower- 
level Prograph primitives as make sense. A platform-specific layer of primitives 
will provide full access to the Windows API, just as Macintosh users have full ac- 


cess to the Mac Toolbox. 


Mr, Szpakowski notes that Prograph's built-in database capability will be avail- 
able across platforms, with the ability of sharing the resulting files among Mac, Win- 
dows, and Unix applications. In addition, access to external database systems 
through ODBC (Open Database Connectivity) will be identical on the Mac and 


under Windows. 
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Prograph CPX method 
same type of action, | visually. 
as does double- 
clicking the left side versus the right side of 
an icon (the left side creates things, and 
the right side provides a list of preexist- 
ing things, such as methods). 

Intuitive is probably the last word I 
would choose to describe Prograph. With- 
out the tutorial, you'll never be able to fig- 
ure out how to perform even the simplest 
operations. This is not a criticism of the 
product. After all, how intuitive did you 
find C or C++ to be the first time you tried 
to learn it? 

Prograph is a complex and powerful 
tool that requires a serious investment in 
time and effort. After working with Pro- 
graph for about a week, I feel comfortable 
building some simple one- and two-win- 
dow forms and working with some data- 
bases. It will probably take another two 
or three weeks before I can stop referring 
to the reference guide every 5 minutes. 
However, three to four weeks to become 
comfortable with a new language is not a 
large investment of time. 


Learning ABC 

No development environment today is 
complete without its own class library or 
framework. Prograph provides the ABCs 
and ABEs (Application Builder Editors). 
Every application contains a single in- 
stance of the application class. Applica- 
tions, in turn, are composed of menu, win- 
dow, and document classes. 

Building the user interface consists of 
creating a set of menus and windows, as- 
sociating behaviors with the menu items 
and the window control elements. You can 
define behaviors for each event that is 
appropriate for a particular control item 
(e.g., double-click, key-down, update, and 
others). The object editors also let you 


NSTL's compatibility and interoperability tests are the most rigorous in the industry. So when you 
see our Seal, you know the computer products you're buying will be compatible. 


The following computer products” have recently eared the NSTL Seal. 


DATATECH Enterprises Co. Ltd. GVC Corporation 
DSN-3348C Notebook Ethemet Pocket Adapter 

Digital Equipment Intemational Ltd. KYE Systems Corp. 
Celebns 560 System New Pocket Ethemat Adapter 

Arima Computer Corp. Jumper & Jumperless NE2000 
CompectNote CN486 Notebook Compatible Card 

Racore Computer Products, Inc. Microstar Computer Corp. 


M8117 Taken Ring Switchable ISA Adapter  NoteStar NP.653 Notebook 


M81 19 Token Ring Switchable ISA Adapter Philips Electronics Industries 


М8116 Token Ring Switchable MC Adapter PCM 1000 System 
M81 18 Token Ring Switchable MC Adapter 


. Standard Micro Systems 
LONGSHINE Electronics Corp. SMC TokenCard Eite Master32 (ESA 
32-Ba PCI Ethemet LAN Card SMC TokenCard Ekte (SA) 


Veridata Electronics Inc. 
GemPower 486D50U Notebook 


Cyrix Corporation 
Austin 486DX/2 50 


Artdex Computer Corp. 
ADX-5666 Notebook 


CLEVO Co. 
Clevo 7500A Notebook 


Texas Instruments 
Token Lite Manufacturing Kit 
of OSF TR Cards 


For more information about the NSTL Seal and what it takes to earn it, call 
800-220-NSTL or (610) 941-9600. It's the first step toward a long and healthy relationship. 


* All brand or product names mentioned are trademarks or registered trademarks of ther respective holcers. 
Plymouth Corporate Canter * 625 Ridge Pike • Conshohocken. PA 19428 • Fax: 610-941-9952 • NSTL is a division of McGraw-Hill, Inc. 
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define Balloon Help text items. 

Editors are provided for each of the con- 
trol item types. You can define new editor 
types for new controls. The tutorial shows 
how to define a new chart control that has 
its own editor. 

The ABC library is rich and expressive; 
aside from the usual window and menu 
control elements you expect to see in any 
framework, you'll also find classes for 
printing, delayed tasks, font control, color 
and image manipulation, database access, 
image dragging, and rubber banding. The 
interactive development environment was 
built using the ABC library and is an ex- 
cellent demonstration of the library’s ca- 
pabilities. 

At the other extreme to the ABC library 
is the set of medium- and low-level prim- 
itives. Here you'll find functionality from 
simple bit and string manipulations to se- 
rial-port control, AppleEvent interfaces, 
AppleTalk, QuickTime, and a full set of 
Macintosh Toolbox primitives up through 
System 7.1. Using the built-in extension 
capability, it is fairly easy to add support 
for new Toolbox functionality, such as the 
Drag and Drop or Speech managers avail- 
able in System 7.5. 


Extensibility 

One problem with nonmainstream devel- 
opment environments is determining what 
to do with all your old code. Prograph pro- 
vides two solutions to this problem. You 
can create new primitive functions, or you 


can simply treat your old code as an ex- 
tension. 

Creating a new primitive requires you to 
take the existing source code and encap- 
sulate it in a wrapper that provides access 
to the Prograph internal structures, such 
as objects, strings, and lists. Primitives can 
also communicate with the interpretive en- 
vironment to provide error conditions. 

Most of the primitives provided in the 
Prograph environment are written in 
Symantec С. Primitives can be written us- 
ing either Symantec’s Think or Apple's 
MPW C compilers. Sample MPW and 
Symantec projects are provided, which 
you can modify to fit your own needs. 
Writing new primitives may require you to 
significantly alter your existing code to 
take full advantage of the Prograph struc- 
tures, but it provides the tightest coupling 
of the environment with your old code. 

Extensions are useful for including 
large amounts of existing C or Pascal code 
in your Prograph environment. To create 
an extension, you first create a standard 
Symantec Think or MPW code library. 
You then run this library through the C 
or Pascal Interface Tool for Prograph to 
produce a package. You copy the pack- 
age into an Extensions folder on the Mac- 
intosh, where it is immediately available 
for use within Prograph. Although Ex- 
tensions are not as tightly integrated into 
the Prograph development environment 
as Primitives (e.g., you would not use Pro- 
graph native data structures), they are a 


About the Products 


(includes 90 days of free technical support) 
Wires tee Communications 


Visual Effects Manager 
C Tool (for creating extensions) ............... 
Communications Toolbox 


(Includes 10 deployment seats; »10: 
$75 per seat) 

Oracle interface 

(includes 10 deployment seats; »10: 
$75 per seat) 


Sybase 
(includes 10 deployment . seats; »10: 
$75 per seat) 
SNA gateway ... 
(> 50 seats: $100, per seat) 


PDN (Prograph Developer Network) 
(subscription includes three CDs per 
year plus technical support) 


PDN/Bronze ................................ ...$399 per year 
E-mail support 
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PDN/SlIIver ........... poetam REO $999 per year 
E-mail and voice support; 
48-hour response 


PDN/Gold.....................................$1499 per year 
E-mail and voice support; 
24-hour response 


U.S. Sales Office: 
Prograph International, Inc. 
447 Battery St. 

San Francisco, СА 94111 
(BOO) 927-4847 

fax: (415) 391-3942 

Circie 1001 on inquiry Card. 


Intemet: info@prograph.com or 
sales@prograph.com 
Newsgroup: comp.lang.prograph 


AOL: prographer 

Use keyword Prograph to access the Prograph 
Forum 

AppleLink: prograph.sis or prograph.spt 
Prograph folder in the Third Partles folder 
CompuServe: 73300,3460 

GO MACDEVY, topic Object-Oriented 

Prograph FirstClass BBS: (902) 455-6616 


quick and convenient way to gain access 
to lots of existing code. 


Building Applications 

Prograph ships with both an interpreter 
and a compiler. After your final application 
is developed and debugged in the Inter- 
pretive environment, you start up the com- 
piler to create the final double-clickable 
application. 

The compiler has a minimal interface. 
Beyond letting you set some application 
specifics—the Finder ID, heap size, and 
various system flags—it simply compiles 
the application. If the compiler finds an 
error, such as an undefined method, it flags 
the error and provides you with the option 
of switching to the interpreter environ- 
ment to fix the problem. Be prepared with 
lots of RAM if you have both the compil- 
er and interpreter running at the same 
time—each requires about 7 MB. 

The resulting applications run notice- 
ably quicker than in the interpretive envi- 
ronment. They are also significantly small- 
ег. Whereas the development environment 
requires about 7 MB, the smallest appli- 
cation size appears to be around 512 KB 
when using the ABC framework. One 
sample program that manipulates images, 
performs database access, and provides 
several data-entry screens required around 
700 KB and took 4.5 minutes to build. As 
with most frameworks, the resulting exe- 
cutables seem too large for small, fre- 
quently used utilities. However, the 500- 
KB executable size is comparable to 
other frameworks. 


Conclusion 

Prograph CPX is a rich and powerful de- 
velopment environment. Once you become 
familiar with the system, its three-layered 
approach of framework, rich primitive set, 
and comprehensive set of low-level Tool- 
box calls provides the unbeatable expres- 
sive power of an abstract framework with 
the functionality of direct communication 
with the operating system. 

Coupled with the interpretive develop- 
ment environment, this extensibility lets 
you quickly develop sophisticated appli- 
cations. The major drawback to this envi- 
ronment is its availability on only a sin- 
gle platform, but that should be changing 
soon. M 


Raymond GA Cóté is a BYTE consulting editor 
and vice president of product development at 
Appropriate Solutions in Peterborough, New 
Hampshire. He can be reached on the Internet at 
rgacote G apsol.com or on BIX c/o “editors.” 
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Powertul Presentations for Windows 


The top presentation programs for Windows concentrate on 
usability, but there’s plenty of power under the hood 


SUSAN YEATON 


resentation packages help business 
presenters to create what was once 


the province of corporate art de- 
partments and outside consulting firms: 
professional-looking overheads, slides, 
handouts, and screen shows. Whether the 
program is used twice a year or once a 
week, time not spent on choosing com- 
plementary colors and aligning text can 
be spent on a presentation’s content. Thus, 
the trend has been for these programs to 
stress usability features and make design 
choices for the user. 

This month, NSTL focuses on Windows 
presentation packages that fit the general- 
business-use category—Charisma, Har- 
vard Graphics, Lotus Freelance Graphics, 
and Microsoft PowerPoint—rather than 
those that emphasize multimedia presen- 
tations. To fit this category, the programs 
must be broad-based, with extensive chart- 
ing (including organization charts), draw- 
ing capabilities, a built-in outliner that ac- 
cepts text created in other programs and 
retains the outline levels of that text, and 
slide-show features. 

NSTL did not include programs, such 
as Astound and Action, that appeal to the 
high-end multimedia user, because these 
programs are best compared in an issue 
dedicated to multimedia. For the same rea- 
son, NSTL did not include programs that 
emphasize drawing (e.g., CorelDraw) or 
charting (e.g., Stanford Graphics and Delta- 
Graph Professional). Also, the point up- 
grade of Asymetrix’s 
Compel still lacks an 
outliner and does not 
provide the extensive 
charting of the other 
programs chosen for 
this review. 
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Focus on Usability 

Because less technical 
users are often required 
to build presentations, 
usability is an impor- 
tant component of this 
evaluation. To test usa- 
bility, NSTL convened 


Charisma 
Harvard Graphics 
Lotus Freelance Graphics 
Microsoft PowerPoint 


=| Бє | Microsoft PowerPoint - 
File _ Edit View ES лы рее D S __ Window бер 


Perforinance 
21% 


Usability 
44% 


NSTL recommends Microsoft PowerPoint as the best all-around Windows presentation program. It's the 
easiest to learn and use, has the best quality, is fast, and has an extensive array of features. 


a panel of independent testers who were 
not familiar with the programs and asked 
them to create and give a presentation that 
included several text charts, data charts, 
an organization chart, and clip art. They 
used each program's outliner and added 
transition effects to an on-screen presen- 
tation. Testers ran tutorials, consulted man- 
uals and on-line help, and used the learn- 
ing and use aids provided by the programs. 

Creating pages, or slides, is the core of 
the presentation process. The testers cre- 
ated a seven-slide presentation, with a va- 


riety of bullet, title, and data charts, and 
with clip art. They used both the outliner 
and the slide editor to build the presenta- 
tion. After creating the entire presentation, 
the testers switched templates and con- 
centrated on making edits to the slides. 
All the programs have templates (also 
known as backgrounds or masters), which 
are basically slide backgrounds with a par- 
ticular "look." Color templates contain 
complementary colors that let you create 
professional-looking slides with no effort. 
You can alter templates to fit individual 


Excellent 
keke Average 


Outstanding 


| 
| 


| ** Below average 
* Poor 
| A Good 
B Fair 
| Y Unacceptable 
| 
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PERFORMANCE 
All times are-in Seconds. 


CHARISMA 
4.0 


Print black-and-white handouts 
Retum-of-control _ 
Screen redraw ` 


17.8 
117.1 


nceds and save them for future use. 

Charisma asks you to choose the out- 
put medium to determine page size and 
orientation and appears to offer the same 
template list despite the device that you 
choose. Harvard Graphics lets you pick 
any template regardless of the chosen out- 
put device but gives hints about which 
ones work best in each medium. The same 
Freelance Graphics template can be used 
regardless of the output medium (e.g., 
overhead, 35mm slide, or screen show), 
and the program will make the necessary 
adjustments to the slides. PowerPoint. on 
the other hand, separates its templates by 
output device. 

Templates and the adoption of “click 
here” prompts by all the tested programs 


| Highlights 
Charisma 


= -— == 
Harvard Graphics 


[Lotus Freelance Graphics 
| 


| 


| Microsoft Powerpoint 
| 
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HARVARD 
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25.4 
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LOTUS FREELANCE MICROSOFT 
GRAPHICS 2.1. CIC 
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17.6 
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eliminate the need for drawing placeholder 
boxes and take the guesswork out of cre- 
ating a presentation with a cohesive look. 
Where the prompts appear on a given slide 
Is governed by the page layout chosen. 
Now offered by all the programs, page 
layouts let you choose the type of slide 
you want (e.g., a title page, a bullet chart, 
or a pie chart). More-complex layouts in- 
clude two-column bullet charts and com- 
bination text and data-chart layouts. 


Electronic Consultants 

Even with dozens of attractive templates 
and great page layouts, you sometimes 
need help organizing your thoughts and 
figuring out which type of chart is best for 
the job. Harvard Graphics! and Power- 
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Point's new advisors and wizards are in- 
tended to get you by the impasse. Power- 
Point's AutoContent Wizard leads you 
through a choice of six common types of 
presentations (e.g., recommending a strat- 
egy or selling a product or idea). By choos- 
ing one and filling in some simple infor- 
mation, such as a slide title and name, it 
becomes a presentation in outline form 
with several slides created. You then re- 
place the hints with your own text, and 
you have generated a presentation. 
Harvard Graphics' Quick Presentations 
featurc also starts with a sample presen- 
tation based on one of seven themes, such 
as a marketing plan or a new-product pro- 
posal. You just pick a theme, and the slides 
are created, complete with titles, bullets, 
and charts. Unfortunately, the text is of- 
ten too vague or short (e.g., "Marketing 
Mix"), with no further information given. 
Harvard Graphics" Quick Advice sys- 
tem. however, is excellent. In the dialog 
box for a new presentation, you not only 
can choose your template, layout, and out- 
put device, but you can receive helpful in- 
formation on each possible choice, along 
with a thumbnail preview of each. For ex- 
ample, if you choose a scatter chart, the 
advisor explains when to use a scatter chart 
and then describes and explains the op- 
tions available for each type of scatter 
chart. Best of all is the advisor that de- 
scribes each template and includes a 
thumbnail of it next to its description. 
Freelance Graphics’ point release lacks 
the advanced help features offered by Har- 
vard Graphics and PowerPoint. Creating а 
presentation requires dealing with two sim- 
ple dialog boxes: one for choosing a look, 
with thumbnails and names of each tem- 
plate (SmartMaster), and one for choos- 
ing a page layout. Freelance Graphics has 
an excellent option for previewing each 
slide edit before you invoke a change. You 
can also preview changes to text attributes 
and charts, which can be a great aid to pro- 
ductivity. Moving or resizing Freelance 
Graphics’ "click here" prompts can affect 
all slides with the same page layout at 
once, or you can first unlink the edited 
slide so that changes affect only that slide. 
Charisma does less hand-holding than 
Harvard Graphics or PowerPoint in creat- 
ing a presentation, so it's a bit difficult for 
a nonprofessional to use. As with Freelance 
Graphics, you pick a template and a page 
layout from the list and thumbnail, and the 
thumbnail is drawn with the background 
you just selected. Once you choose these 
items, hints that are displayed on the status 
bar provide some guidance for working 


, C++ and BASIC programmers, 


now you get much more than 


housands of programmers have 
already discovered how to get dBASE, 
FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with con- 
currently running FoxPro for Windows 
applications. You see, CodeBase tech- 
nology is simply the best way to add 
multi-user xBase compatible DBMS 
power to C, С++, BASIC, or Pascal. 


^N] 


You still get high speed & small size 


CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE'S can be as small as 
45K! You'll also like the speed—with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 


Introducing CodeControls 


Now formatted data entry in Windows is as easy 
as point & click! 


Predoct Inventory 
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Introducing the new CodeControls, a unique set 
of data-aware custom controls. Now simply drop 
them into your Windows applications via your 
favorite visual interface builder. 


NEW-You get formatted data entry 


Experienced Windows programmers 
know formatted data entry 15 difficult 


to program under Windows. But with 
our new CodeControls, you can simply 
‘Point & Click' to design data entry 
windows for date, numeric, and character 
information—formatted just the way you 
want it. 


NEW-Data-aware controls 


Our custom controls are data-aware, so 
now you can easily build a scrolling list 
box that's tied to a data file, or look up 
matching combo box entries-even as the 
user types. 


Introducing CodeReporter 2.0 


Now use the new Instant Report Wizard to create 
ü iei of reports—instantly. 
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— the new Сыйыры: 2.0, our inter- 
active xBase report writer. We designed it with 
developers in mind, but end-users will love it. 


NEW-You get instant reports 


Use our new Instant Report Wizard to 
quickly create a wide variety of 
reports-in an instant, then easily refine 
them as necessary, or let your end users 
build their own special reports! 


NEW- You get drag & drop 


We've added drag & drop capabilities to 
CodeReporter, so regardless of whether 
you want data, totals, or text, simply drop 
a report object onto your layout screen. 


xBase compatible DBMS power. 


NEW-You get interactive queries, 
sorts, & relations 


Use CodeReporterto | 
visually design reports |{ Ж 38 
easier than ever. For | 
example, you can 
quickly build query and sort 
expressions using our calculator-style 
expression builder. In addition, you can 
easily relate data files together using 
our graphical relation builder. 


“There's never been a better time to buy 
into CodeBase technology. You get 
complete xBase compatibility, full 
DBMS power, plus an interactive report 
writer and a set of unique data-aware 
custom controls for Windows.” 


= Buy One, 
Get Two FREE. 


Now when you buy any one of our xBase 
compatible library products: CodeBase, 
CodeBase++, CodeBasic or CodePascal 
(forthe language of your choice), you'll gct 
both the new CodeReporter 2.0 AND the 
new CodeConitrols 2.0 absolutely FREE- 
for a limited time only. 


To Order Now Call 
403-437-2410 


Unconditional 60-Day Money-Back Guarantee 


SEQUITER || 


SOFTWARE INC. 


FAX 403*436*2999 


UK Tel. +44-81-317-4321 
Р.О. Box 575 Newmarket NH 03857-0575 


©1994 Sequitar Software, Inc, Al fights reserved CodeBow, CodaBoses«. CodeBasc, CodeReporter and CodaContratt are посетио of Sequiter Software INC АЙ omer proauct nomes mentioned horen ore Гости cf their respective comporves. 
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on the slide, such as “Enter Text” when 
you double click on a text box and “Drag 
to move symbol!” when you select any 
placeholder or object. The testers found 
Charisma hard to learn and sometimes 
cumbersome when making changes to 
slides. Using edit commands, such as 
changing bullet attributes, is somewhat 
confusing, as is building slides via layers. 


On-Screen 

All the programs simplify the procedure 
of setting up and running a screen show. 
They differ slightly, however, in the way 
they apply transition effects and offer some 
distinct features. 

PowerPoint is the easiest program to 
use for presenting a screen show with lit- 
tle or no multimedia objects. You can set 
the speed of transition effects to slow, 
medium, or fast. Because you preview ef- 
fects right on the slide-sorter thumbnail, 
you can directly see how the effects will 


look on your slides. You can preview ef- 
fects on a sample slide in a dialog box as 
well. PowerPoint ts the only program that 
lets you rehearse your presentation to judge 
how long you spend talking about each 
slide and the whole show. 

PowerPoint also has a “drill down" fea- 
ture that lets you embed another document 
(e.g., a spreadsheet) in a presentation so 
that backup data is available at a moment's 
notice if you need it. You can access the 
data easily during the presentation by click- 
ing an icon placed on the slide. With data 
links. you can change the backup data, 
which will update a linked chart on the 
slide as well. 

The other programs receive the same 
ratings for screen presentations. They all 
work fairly easily, but they do not have 
PowerPoint s overall usability. You should 
note, though, that Charisma has great dia- 
log boxes for adding movies and sound to 
presentations and has effects choices on 


an icon bar. As with PowerPoint, you can 
set the speed of transition effects. Printed 
output in all the programs includes audi- 
ence handouts, speaker notes, full-size 
slides, and, with the exception of Harvard 
Graphics, outlines. 


The Drawing Board 

Drawing is a feature that is strongest in 
Charisma and Harvard Graphics. Charis- 
ma's tools are part of the interface, but 
Harvard Graphics' are primarily in Har- 
vard F/X, an integrated application pack- 
aged with the main program. Harvard F/X 
has a different interface that takes some 
time to get used to, but it has eye-catching 
effects. Harvard F/X and Charisma offer 
curved, warped, and extruded text and ob- 
jects; PowerPoint can apply these effects to 
text only via Microsoft WordArt. Charis- 
ma and Harvard F/X let you contour text to 
a path and blend objects, a capability of 
Freelance Graphics as well. Harvard F/X 
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In the Wings 


PERSUASION 3.0 


Ithough it was not ready in time for full NSTL testing, the long- 
awaited version 3.0 of Aldus’s Persuasion will soon be avail- 
able, bringing another strong challenger into the field of desktop 
presentation packages. The new version of Persuasion continues 


the program's strategy of focusing more on serious users who. : 


will be creating presentations on an on-going : and fairly frequent 


basis. It makes great strides in adding usability to the program 


through a revamped and more logical menu structure and floating 
icon palettes, but high-end features are the priority. In fact, Per- 
suasion lacks novice-level teaching tools. The program does not 
include any wizards, coaches, or advisors. 

Persuasion is a powerful program that provides many fine- 


tuning controls that appeal to serious presentation designers. YOU 


can adjust the position of graphics objects, for example, by їп: 


crements as small as the width of one pixel on the screen using. 
"nudge;" a feature also found in Microsoft PowerPoint 4.0. You 


can adjust independently the foreground, background, line, and 
shadow colors of each graphics object or piece of text to any of 
200 colors or any of 200 gray scales. And you can define an un- 
limited number of left-, right-, center-, and decimataligned tabs 
for each text group you add to a page. 

The biggest advance is the addition of Aldus Chart 1.0, the 
companion charting program. It adds histograms, bubble charts, 
radar charts, polar charts, high-low-open-close charts, and spec- 
tral area maps to its standard stock of chart types. Two other no- 
table feature additions to Persuasion are animation and hyper- 
links within its slide shows. Either can be used by the main 
program as well as by the run-time slide-show player. 
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WORDPERFECT PRE PRESENTATIONS FOR WINDOWS 3.0. 


W: could not include WordPerfect Presentations 3.0 in our 
full report, but we did preview a beta version of the pro- 
gram. Presentations will compete on its own but will also be 
part of the upcoming PerfectOffice suite of applications. All the 
modules in the PerfectOffice suite feature a common menu 
structure between the modules and shared resources, such as 
the spelling checker, thesaurus, grammar checker, and drawing 
tools. The suite also.supports cross-application macros. 

Presentations has an extensive list of features. Particularly im- 
pressive are its tools for painting and bit-map editing directly on 
slides. TWAIN support lets you scan images directly into the 
program. 

Another area where Presentations is strong is іп 3-D effects. 
The program comes with an impressive set of tools that can add 
all kinds of 3-D effects to either charts or text. You can, for 
example, give text a straight 3-D, perspective 3-D, or reverse per- 
spective 3-D aspect, all from many viewpoint angles. You can 
also give 3-D aspects to charts at any time from any viewpoint 
angle. 

Presentations offers numerous tools designed to shorten the 
leaming curve for firsttime users. It includes a series of coaches, 
which are short tutorials related to specific presentation-building 
tasks. One particular feature that should make Presentations 
faster and easier to work with is its in-place editing of data 
charts. The program also includes another learning tool (similar 
in concept to PowerPoint's wizards and Harvard Graphics' advisor 
system) called the Show Expert, which teaches you how to de- 
sign a presentation. 


PRESENTATION FEATURES 


Creating/editing presentations 


Number of unique templates/masters/backgrounds 
Templates globally and individually edited 

Create slides vía outliner 

Outline expand/collapse 

Number of outline levels. 

Number of clip-art symbols 

Number of symbols in CD-HOM 

Includes sound clip library _· 


Electronic presentations 

Slide sorter 

Number of transition effects and directions 
Global and individual transitions 
Preset slide display time . 

Manual slide display contro! 
Presentation rehearsal 

Draw on-screen during presentation 
Add video/sound clips to show 
User-created buttons for screen shows 
Hidden slides 

Continuous looping 


Text tables and charts — 
Automatic alignment _ 
Automatic indent 
Drag-and-drop text | 
Clip-art symbols as bullets 
Superscript/subscript text 
Arbitrary line/paragraph leading 
Text frames/borders 
Organization charts | 
3-0 chats —— ЕХ 
Table chart 
Pie, bar, line, area, and scatter charts 
Mixed/overlay charts 

Gantlcharts — — 

Chart templates 

Incorporate free-form drawings/symbols 
Graph noncontiguous ranges 


Drawing features 


Number of drawing tools 
Adjustable shape 
Proportional drawing (squares and circles) 
Rounded rectangles 
Freehand shapes. 

Curved text 

Bézier curves 

Group/ungroup objects 
Rotate objects to any angle 
Slant selected objects 
Mirror or flip shapes. 
Snap-to-grid points or objects 


Colors and fills 


Gradient text fill 
Bit-map text fill 
Save edited color palette 
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1 55 templates, each іп three versions: 35mm and on:acreen, black-and-white overhead, or color overhead 
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also makes circular or rectangular copies of 
objects and will meld, intersect, subtract, or 
punch objects' paths. 

Also worth noting is Harvard Graphics’ 
Conferencing feature, which lets you dis- 
play a presentation simultaneously on up 
to 64 computers connected via a NetBIOS- 
compatible LAN. During a conference, 
the presenter controls the mouse and slide 
changes, although control can be given to 
an attendee. Freelance Graphics and Pow- 
erPoint support Lotus Notes, which lets a 
presentation be routed to workgroup mem- 
bers for review and editing. 


Presentation Performance 

Creating a presentation with a polished, 
professional look and attention to detail is 
not a task to hurry through. Nor is speed 
usually an element of a screen show. The 
time it takes to run a screen show is gen- 
erally determined by the presenter's and 
the audience's needs, and it is a good bet 
that the presenter will be talking while the 
next slide is drawing. It is primarily while 
creating and editing slides and while print- 
ing that speed may be an issue. 

NSTL first tests performance during 
common procedures, such as going to the 
next slide, switching to the slide sorter, 
and switching the template in a presenta- 
tion. These tests indicate how each pro- 
gram handles screen redraws, a frequent 
occurrence when using graphics programs. 
Second, because audience handouts are so 
often part of a presentation, printing per- 
formance is also measured, both in color 
and in black and white. 

Freelance Graphics is the fastest at most 
tests involving redraws, with PowerPoint 
а close second. In fact, the fastest times 
in all the screen-redraw tests were earned 
by one of these two programs. Charisma is 
fast when going to the next slide and is 
good at black-and-white printing, but it is 
the slowest of the programs at color print- 
ing. The complex Windows metafile 
graphic NSTL placed on one of the slides 
considerably slowed down Harvard Graph- 
ics’ redraws involving that slide. 


The Question of Quality 

Quality is so important in a graphics pro- 
gram that NSTL weighted it twice as high 
as performance. We evaluated the pro- 
grams for the quality of their templates 
and layouts, clip art, printed output, chart 
options, and screen shows. 

PowerPoint delivered the highest qual- 
ity of the tested programs, due to its ex- 
cellent clip art, page layouts, printout op- 
tions, and best use of the 256-color 
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SUPPORT FEATURES capabilities. With 1100 clip-art symbols 
< TEM e and 21 page layouts, it offers the most di- 

HARVARD MICR versity to users. The smooth blending of 

3+ ^e ү “ti ME DREAM gradients when using the 256-color-capa- 


ble Video Seven card gives slides the most 
professional look of the tested programs. 


Print presentation в m - л Freelance Graphics’ best asset is its 101 
FEE RIGS » E а 9 unique templates, including the most in- 
ii ecce Miren sene es пераа = т га - teresting scenery and objects on the most 
Frintenardae шылап 2 P ж ы ыч -catching backgrounds. The on-screen 
Black-and-white print preview =” о. @ ә 0 ok a r Acie 
БИНЕ Ө numea ^ ^. as er + E e Wes еф e. look in 56 colors is less than desirable, 
— —--- ———— لت‎ —— - - even in УСА mode. 

Hie management | RCM -— Bu tei. Charisma looks the best in VGA dis- 
OLE client and server E ə o e play of all the programs, but like Free- 
OLE 2.0 О o о ө lance Graphics, it loses quality when 
DDE ө ө ы ө switched to a 256-color display. The tem- 
Deactivate links г ө е . ө plates are relatively simple, compared with 
Automatic file save by increment ы ы О those from Freelance Graphics and Har- 
AUROMBUC рр DAGUR О 9 ы О vard Graphics, but the more than 600-piece 
Ponca аана = = > = clip-art collection is diverse апа of high 
Сойргаза Show ter ТЕО ^ = 3 D quality. Charisma has the best-quality 


| : - - screen-show features, owing to its large 
Native data lport formate Раух number of effects, its sound clips, and lay- 


ASCII - e e Ф s ering for the most flexible slide builds. 
Rich Text Format o O Q а Harvard Graphics offers only 31 tem- 
dBase .DBF OME DS ыз) v0 о о plates, so it cannot match the diversity of 
Microsoft Word for Windows (DOC) О О O e the other programs. Although it has the 
WordPerfect far Windows D: o o e smallest clip-art collection, the symbols are 
Lotus Ami Pro (SAM) M о о о diverse and exhibit good quality. Harvard 
Lotus .WKS Ф u Ф D 9 

Excel XLS ga EE Ee tes 252 2 . ТОРЕ TEE: 

a yarn 3 ER About the Products 

Windows Metafile (WMF) a e е e Charisma 4.0 .................д PADS: 
Hewlett-Packard Graphics Language 9 @ Q @ Micrografx, Inc. 

CGM | o e € e 1303 East Arapaho Rd. 

Encapsulated PostScript & 6 D ^ cepe 

HER е » 9 Ф (214) 234-1769 

Microsoft Excel .XLC C O O e Circle 1003 on Inquiry Card. 

Lotus 1-2-3 (PIC) о © o e 

PC Paintbrush (PCX) e € “ @ Harvard Graphics for Windows 3.0........$395 
РІСТ. . 6 e A © Software Publishing Corp. 

Windows Bitmap (BMP) © € a © аас Sea 

Kodak PhotoCD (PCD) Ф Qo e Ф Santa Clara, CA 95056 

CorelDraw (CDR) Wia WAR 2 o Ф (408) 986-8000 
Workgroup support in EU EN Circle 1004 on Inquiry Card. 

E-mail enabled o e e ө Lotus Freelance Graphics for 

Automatically route to workgroup Є, - е e Windows 2.1 ............ ыймын ЛШ гд» ODS: 
Share native files between PC and Mac - mu e o е standard version, SINGI@USOFareiirseraseroereesrere S395 
Simultaneous viewing of presentation over LAN О e ^ Ø Lotus Development Corp, 

Lotus Notes support ^ Seite oF © ө ө зэ ANDENES FAW: 

7 Cambridge, MA 02142 

Read-only access to locked files О е 9 O (800) 3435414 

Users maintain personal settings О e ə e (617) 577-8500 
Miscellaneous features Circle 1005 on Inquiry Card. 

Slide bureau service O © © Ө Microsoft PowerPoint for 

Access to slide service from program О @ o Ө Windows 4.0 i... 
TWAIN-compiiant e O O O (esümated retail price) 

Number of Undo levels 100 4 10 1 aye ak Gom 

Spelling checker e © ә © оси 

palling Redmond, WA 98052 

Global search and replace text O O O @ (800) 426-9400 

(206) 882-8080 
pene e 50 i bc m Circle 1006 on Inquiry Card. 
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From the Editors of BYTE Magazine 


on CD-ROM 
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Announcing Now you can 
the full search 
. text of through 
BYTE, back 
fully issues 
| of BYTE 
indexed 
dat | and 
il / quickly 
hii find the 
lingertips information 
on CD-ROM. you need. 


WWE Because the Experts decide. En. 


Circle 291 on Inquiry Card. 


Circle 140 on Inquiry Сага. 


Your PC goes Mac !! 


Macintosh HD floppy disks 


MacDisk® 
reads, writes and formats Macintosh 

1,44 MB floppy disks. 

Under Windows, file exchanges between Word, 
Excel, PageMaker, XPress, and other sibling 
applications, without any hardware modification. 


Macintosh SyQuest cartridge 


MacSQ® -= 
Reads/writes 44/88 MB Macintosh | : 
une cartridges - 

ransfer of scan files, colour separations. leni e 
Under Windows, supports ASPI-compatible | sa 
adapters, and under DOS low-cost adapters and ыы” 
parallel port solutions (Puma, etc.). 


Even bigger Mac SCSI disks 


MacScuzzy®, 

a superset of MacSQ, also drives 128, 300 & 650 d 
MB magneto-optical cartridges, Bernoullis and at ШШ 
even plain hard disks (up to 1 GB). 31 
The ultimate solution for file exchanges ! 


Logiciels & Services DUHEM 
21, rue La Bruyére - F-75009 PARIS (France) 
Tél. (4331) 49 70 04 55/Fax (+331) 49 70 04 56 
Free leaflet and demo disk. Offer good until mE lasts. 
MacDisk 125 $, MacSQ 200 $, MacScuzzy $ 


Dealers & Distributors Welcome 
Ask for our very special conditions 


other companies whose products or services would be of interest 

to our readers. We take great care to screen these companies, 
choosing only those who are reputable. Furthermore, subscriber 
names are made available for direct mail purposes only; telemarketing 
calls are strictly prohibited. 


Е rom time to time we make the BYTE subscriber list available to 


Many BYTE subscribers appreciate this carefully managed program, 


and look forward to receiving information of interest to them via the 
mail. While we believe this information is of benefit to our subscribers, 
we firmly respect the wishes of any subscriber who does not want to 
receive promotional literature. Should you wish to restrict the use of 
your name, please send your request (including your magazine mailing 
label, name, address, and subscription account number) to: 


BYTE Magazine 

Subscriber Services 

PO Box 555 BUTE ы 
Hightstown, NJ 08520 ERROR, eae 
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Graphics' on-screen quality is good in both 
standard УСА and 256-color display. 


The Perfect Pitch 

The testers rated Charisma the most diffi- 
cult of the programs to learn and use. This 
is because the program does so much and 
does not rely on other products in a suite or 
bundled applets to supplement its features. 
Instead, Micrografx offers a well-designed 
interface that gives you icon access to all 
the program's features. Charisma is not a 
particularly fast program, but it has the 
tools and effects to make visually excit- 
ing presentations, and its multimedia ca- 
pabilities are extensive. 

Harvard Graphics did not win in the 
testing primarily because it performed the 
slowest overall and had the lowest quality 
rating. It is, however, a well-rounded pro- 
gram with some innovative features. Its 
usability is good, due to the advisor sys- 
tem, and charting features are plenty. Har- 
vard F/X contributes advanced text and 
object manipulation and eye-catching ef- 
fects. And the conferencing feature will 
probably be emulated by other vendors. 

Not long ago, Lotus Freelance Graphics 
was ahead of the pack, but now the pro- 
gram needs a major upgrade to keep pace 
with the competition. It is still an easy pro- 
gram to use, and its speed is impressive, so 
it continues to do well overall. Compared 
with the relatively new versions of the 
other programs, it is hard not to notice its 
lack of advice in choosing a template and 
its lack of help in creating the content of a 
presentation. Its drawing and charting op- 
tions are also somewhat limited. 

NSTL recommends Microsoft Power- 
Point as the best all-around program. Al- 
though all the test programs are quite good, 
PowerPoint is the easiest to learn and use, 
has the best quality, is fast, and has exten- 
sive features. The program includes beauti- 
ful, high-quality templates and an extensive 
clip-art collection. PowerPoint’s advanced 
presentation design aids are great for the 
inexperienced presentation author, yet do 
not get in the way of the more advanced 
presenter. 8i 


This report contains the partial results of a 
recent issue of Software Digest, a monthly 
publication of NSTL, Inc. To purchase a com- 
plete copy of the report, contact NSTL at 625 
Ridge Pike, Canshocken, PA 19428, (610) 
941-9600; fax (610) 941-9950;'an the Internet, 
editors nstl.com. For a subscription, call 
(800) 257-9402, BYTE Magazine and NSTL 
are both operating units of McGraw-Hill, Inc. 


[ШЇ Hardware 


Audience Share 


Proxima’s new Ovation+ projection panels do 


up multimedia 


G. ARMOUR VAN HORN 


ill Cosby can sit down on an 
be empty stage and hold our atten- 

tion. Most of us don't have that 
gift. If he chose to show overhead trans- 
parencies, he could dump them all on the 
floor and get big laughs while rearrang- 
ing them. I know from experience that I 
get another reaction entirely. 

Whether or not you have good commu- 
nications skills or comic timing, you can 
appreciate a little help in getting your point 
across. By projecting your PC or Mac dis- 
play onto a screen, a full-color, active-ma- 
trix presentation product by Proxima or a 
competitor can give you all the power of the 
computer when you are presenting infor- 
mation to a group, without the clumsiness 
of spilled overheads or upside-down slides. 

Proxima's newest family of panels, the 
Proxima Ovation- series, is a good match 
for the multimedia capabilities available 
with today's desktop and portable systems. 
Two of the series, the 842C ($5695) and 
the 846C ($6695), have LCD control cir- 
cuitry for displaying video and animation. 
All three Ovation+ panels, including the 
840C ($4995), can display bright, nearly 
24-bit color. The 840C and 842C have 8.4- 
inch active-matrix LCD panels; the 846C 
has a 9.4-inch panel that projects a larger 
image for bigger audiences. 

The 842C and 846C can handle NTSC, 
PAL, and SECAM video. In all other re- 
spects, the three Ovation- panels have the 
same features and options, including stereo 
sound inputs and outputs. The price in- 
cludes an infrared remote control, but you 
must send in your warranty card to get it. 
Options include the Proxima Cyclops 
Model 2050 interactive pointer system 
($495) with a plug-in sensor unit and an in- 
frared wand, and a laser pointer pen ($295) 
that also works with the Cyclops sensor 
eye. Both the Cyclops wand and the laser 
pen act as long-distance mice, giving you 
cursor control of graphical-presentation 
applications, with the wand at the screen 
and the pen from anywhere in the room. 

I reviewed an Ovation 842C projec- 
tion panel, equipped with the optional Cy- 
clops 2050 system and the laser pointer. 
The Cyclops software was in beta testing. 


[ attached the system 
to two 486 systems 
running different dis- 
play systems, and 
three Macintosh set- 
ups that included an 
AV model and a 
Power Macintosh. 
Used with Proxima's 
Ovation 920WS | 
($14,795), which has 
1280- by 1024-pixel = 
resolution, the Cy- 
clops can also work 
with Sun worksta- 
tions running Solaris. 


Finish Details 
The Ovation+ 842C is a well-finished, 6.5- 
pound, 15- by 12.9- by 2.1-inch unit that 
sits on a standard overhead projector. [ts to- 
tal weight is a little higher with power sup- 
ply, accessories, and cables. First-time setup 
took me less than a half hour, and subse- 
quent setups took less than 10 minutes. 

Along one side of the panel аге the dual 
sets of connections for stereo sound in and 
out, video inputs for S- VHS and an RCA 
jack for other video sources, a serial port 
for directly connecting a Microsoft mouse, 
a "mouse out" pass-through port so that 
Cyclops users can control software through 
the serial port on the host computer, pass- 
through Macintosh and УСА outputs for 
driving the display of a desktop host com- 
puter, the connection accepting the host 
computer's video output, and the power 
socket. The cables to connect the panel to 
standard Macintosh video (DB-15 with 
sense pins) and VGA are included with 
the panel, with a hefty power brick and 
power cables of generous length. 

Cyclops buyers receive a cable to con- 
nect the Cyclops output to standard Intel/ 
PC serial ports and a Y-cable to connect to 
the ADB (Apple Desktop Bus) of a Mac- 
intosh. Standard equipment is an infrared 
remote control to activate the panel's built- 
in on-screen menuing capability. 

To exercise the Ovation- to its full po- 
tential, 1 installed the Cyclops option in the 
projection panel. a simple matter of slip- 
ping off a plastic coverand sliding the Cy- 
clops sensor unit into place in the projec- 


The Proxima Ovation+ 842C projection panel comes 
with an infrared remote control (inset) that offers 
functions for controlling the panel and your presentation. 
Also shown is the optional laser pen that works with 
the Cyclops interactive pointer system. 


tion panel. The Cyclops 


eyeisanelectronic cam- үнс. comma. 
era that watches the pro- e 
jection area for the pres- em 
ence of the red pointer | — 

from the Cyclops wand Желк 


or the optional laser 
pointer. 


Up and Presenting 
Setup for a presentation 
includes several steps and a number of ca- 
bles, but the functions of each will be com- 
pletely obvious after you have used the sys- 
tem acouple of times. After plugging in the 
Ovation- power cable, the first step is to 
plug the provided video cable from the LCD 
panel into your computer's monitor con- 
nector. Optionally, you can plug a monitor 
into the panel. 

To provide you with remote control of 
the presentation software running on your 
computer, you use a mouse connection from 
the panel to the PC serial port (Microsoft- 
compatible) or via the Mac’s ADB port. 
You can use a serial mouse plugged into the 
panel or the optional Cyclops system. If you 
plan to alternate a video source with com- 
puter output, you connect a playback deck 
or other video source to the appropriate video 
inputs of the projection panel. 

The Ovation+ 842C displays 640- by 
480-pixel resolution, and the pass-through 
connection described above works with 
either Macintosh or PC systems set to that 
resolution. The Ovation+ panels can also 
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Audience Share 


With the Ovation+ infrared remote control, you can overlay the panel's 
built-in configuration menu over the projected image. With the Cyclops 
pointer (shown) or the remote laser pointer, you can configure how 
Ovation works, including color adjustments, or control the displayed 
applications with a mouse. 


display 800- by 600-pixel images by se- 
lectively dropping pixels (this works best 
with graphics images rather than screens 
full of text). The Macintosh video cable 
supplied includes the sense pins necessary 
to set Quadra internal video controllers to 
that resolution. I was also able to install 
the Ovation- as a second monitor with the 
internal video on a Quadra 700; a NuBus 
video card supported the primary display. 

The Ovation- panels have a palette of 
16.7 million colors, and Proxima claims 
that it can display the equivalent of 16.7 
million colors simultaneously by using the 
techniques of gray-scaling, dithering. and 
frame-rate modulation to fool the eye. If 
the result isn't true 24-bit color, I found it 
passably close. 

Stereo audio is supported directly, but 
the system will take mono inputs and sim- 
ulate stereo output. You can plug the output 
from your sound card into the left input and 
the audio from your video deck into the right 
input and have thc appropriate signal sent to 
both output channels. 


Eye of the Cyclops 

You must calibrate the 
Cyclops system for am- 
bient light and projec- 
tion distance. With the 
system on under the ex- 
pected lighting condi- 
tions, the remote con- 
trol is used to invoke 
the Cyclops calibration. 
Using either the wand 
or the laser pointer, you 
point and click on each 


optional) 


Proxima Corp. 
9440 Carroll Park Dr. 
San Diego, CA 92121 
(800) 447-7694 
(619) 457-5500 
fax: (619) 457-9647 

Circle 1009 on Inquiry Card. 
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About the Product 


Proxima Ovation+ 842C......... 
(includes infrared remote-control and 
Mac or PC remote-control software; 
Cyclops Model A2050 ($495) and 
A90 laser pen ($295) pointing devices 


corner of the screen in 
turn, and the Cyclops is 
then able to determine 
M the relative location of 
future light clicks as long 
| as the illumination level 
Е in the room does not 
change and you do not 
move the projector. 

Youuse the wand from 
immediately in front of 
the screen, with the LED 
tip touching the projec- 
tion screen. You can use 
the laser pointer from the 
back of a room of reason- 
able size, but it takes 
a steady hand to manip- 
ulate program menus 
accurately. The larger 
square buttons used in 
many tutorials should of- 
fer no problem. Although 
the ability to roam around the room with the 
remote control and the laser is appealing, I 
had difficulty controlling small movements 
with the laser. 

Whether you use the LED wand or the 
laser pointer, manipulating items on-screen 
takes a little getting used to. The prere- 
lease Cyclops software may explain some 
of the roughness. Operations became 
smoother with practice. 

An included program called Lightboard 
creates an overlay on the projected image, 
onto which you can draw with the wand, 
laser pointer, or attached mouse. You can 
use the remote control to turn on the 
Lightboard option. You then select from a 
palette of eight colors and easily highlight 
portions of the display, much like John 
Madden highlighting thc progress of foot- 
ball plays on television. You can switch 
the Ovation+ panel to straight white or 
black and use it for illustration, but the 
pointers do not support smooth drawing 
well enough for this to be very useful. 

The Ovation+ con- 
verts analog video 
sources (NTSC, PAL, 
or SECAM) to digital 
for display on its active- 
matrix LCD screen. 
The new Proxima pan- 
els do true scaling of 
PAL down to 640- by 
480-pixel resolution. 
For testing video, I used 
a Sony Hi-8 S-Video 
camera and displayed 
the same source simul- 
taneously in three ways. 


vere $9695 


I dubbed the output to VHS tape for play- 
back on a traditional TV set, captured the 
S-Video material with a Quadra 840AV 
and displayed the resulting QuickTime 
video in Adobe Premiere, and played the 
material directly from the Sony camera to 
the Ovation+. Although neither digitized 
version matches the results of modern tele- 
vision screens in color range and shadow 
detail, the Ovation+ proved to be a close 
match to the Quadra's video, even when 
projected to many times the size. The re- 
mote control has a single button to cycle 
between the two video sources and the 
computer, making it easy to include taped 
video segments within a presentation. 


Projector Optics 

I should point out that, regardless of which 
projection panel you elect to buy, the qual- 
ity ofthe optics in thc projector will be more 
harshly exposed in this application than with 
any other use of a projector. Wherc the pro- 
jector was well focused, the display looked 
tack sharp, but the projectors I used for test- 
ing always left some areas of the presenta- 
tion out of focus. This is much more dis- 
turbing when you are displaying a typical 
computer interface than when you are dis- 
playing photographic matter. 

The manufacturer also suggests using 
a bright (3000 lumens or greater) projector. 
A complete LCD projector with built-in 
lamp and optics, rather than the LCD pan- 
el, might be a better choice if the quality of 
the overhead projectors available is not 
known. Proxima offers projectors with op- 
tional Cyclops interactive pointers as well, 
although there is both a weight and cost 
penalty to this approach. 

Conceptually, the possibilities of this 
system are great for presentations, com- 
puter training, and traditional classroom 
use. The ability to modify a presentation 
moments before the lights dim might mean 
never apologizing for a misspelled word. 

The combination of full color and the 
interactive pointers takes computer pre- 
sentations to a new and important level. 
Although rather expensive for a single 
user, the price should not be an obstacle for 
corporate, training, and educational uses. 
Proxima' s implementation of this system 
is complete, includes all the necessary ca- 
bles and batteries, and shows a thorough 
understanding of the application. BM 


С. Armour Van Horn is a production artist as well 
as a consultant and writer on electronic imaging 
and prepress. His studio is on Whidbey Island, 
northwest of Seattle. You can reach him on the 
Internet or BIX at vanharn@ bix.com. 


[ШЧ Software 


dBase Does Windows 


Borland’s Windows version of an industry-standard database adds object-oriented 
functionality and retains backward compatibility. But is it enough? 


JIM CARLS 


М ong ago (that is, іп the mid- 
1980s), dBase was a key weapon 
in the rebellion against mainframe 

DBMSes (database management systems). 

As it earned the interest and then the de- 

votion of oppressed middle managers look- 

ing to capitalize on the PC, dBase built a 

huge following and grew more powerful 

through several versions. 

Then, alas, came dBase IV, the Jabba 
the Hut of database managers, a mem- 
ory-gobbling slug of a program with an 
inclination to choke on program code too 
modular for its taste. A hemorrhage of 
users followed. Then parent company 
Ashton-Tate was acquired by rival Bor- 
land International. Observers wondered 
if Borland would simply kill dBase, but 
even after the exodus, the dBase users and 
programmers remaining were legion. Bor- 
land released dBase IV 2.0, which finally 
ended the memory problems, but the pro- 
gram was still based on the waning DOS 
interface. 

Now that there is a Windows version 
of dBase, the question is whether the cur- 
rent incarnation of dBase can compete 
against the likes of Microsoft Access, Fox- 
Pro for Windows, and even Borland’s own 
Paradox. 


Vital Signs 
The revamped dBase is a likely contender. 
For one thing, programs written in dBase 
+ and IV will generally run as-is in the 
command window (which replaces the dot 
prompt of earlier versions). There are a 
few compatibility items you need to check, 
but these are clearly explained in the man- 
uals, a READ.ME file, on-line help, and a 
module called the Component Builder. 
Problems are most likely to result from 
unlucky coding choices you made while 
developing under a previous version. 
Specifically, you might have used func- 
tion names and variable names that have 
since been added to the list of dBase key- 
words. If so, you'll have to change them to 
avoid conflicts. 

To take you beyond mere backwards 
compatibility, the Component Builder can 
convert some components (specifically 


CREATE SESSION d 
SET VIEW TO C:\DBASEW 
BROWSE d 
CREATE SESSION 
{MODIFY QUERY C:NDBASE | 
"IMIISET VIEW TO C:\DBASEW - 
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dBase for Window' 5 objectori ted Query Designer lets you add tables and ecords 
dragging and | dropping me Here, the те Query D Designer is editing a query of tw o tab 
дшше code displayed in the command \ windows. ё ~ gi 


.FMT, .FRM, and .LBL files and the menu 
definitions within .PRG files) into dBase 
for Windows code that takes advantage 
of the object-oriented Windows user in- 
terface. 

The new version is more than simply 
а Windows-interfaced version of dBase 
IV. The dBase language has acquired the 
features available in general-purpose lan- 
guages (e.g., C++ and other Xbase lan- 
guages, such as Clipper) that help you 
build flexible, rock-solid applications. 
These include a preprocessor, local and 
static variables, code blocks, and the abil- 
ity to use procedures or user-defined func- 
tions interchangeably wherever the lan- 
guage can accept an expression. 

dBase for Windows is an object-orient- 
ed development system, giving you the 
ability to declare your own object class- 
es. True, you can still write procedural 
dBase code until you retire, but you can 
also take advantage of the language ex- 
tensions to make the transition to OOP 
(object-oriented programming). 

Although the manuals contain clear in- 
troductions to the subject, it is the Two- 
Way Tools feature that can really help 
smooth the OOP transition. With Two- 


: № 
= XC ER 


= 


Way Tools, the definitions of objects you 
create visually are stored as dBase code 
in separate filcs. You can create an object 
and then open, view, and even edit the re- 
sulting code file. Not only do you create 
your own examples, but you can easily do 
search-and-replace code changes that 
would be difficult using only a mouse-dri- 
ven interface. 


>a que 
e, with the 


Creating a Sample Application 

Installing dBase is straightforward, un- 
less you don't have 21 MB of space on 
your hard disk for a full installation. My 
original disk set included a bad disk, but 
Borland's technical support soon sent a 
replacement. The installation program 
checks for adequate space and lets you do 
a minimal install if you're too cramped 
for room. 

To get a feel for the new version, I crc- 
ated a basic billing system similar to what 
a franchised service organization, such as 
a pest-control or building-maintenance 
company. might usc. The system required 
six tables organized around a central table 
to which services would be posted, billed, 
and paid. In order to provide the data nec- 
еѕѕагу to create the service records, I set 
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up reference tables for customers, fran- 
chisees, service types, billing-table head- 
ers, and billing-table contents. 

The first step in creating such a sys- 
tem in dBase is to set up a “catalog,” a 
concept retained from earlier versions 
and equivalent to a “project” in FoxPro 
and the more traditional “database” in 
Access. 

Although the command window gives 
you immediate access to all old (and new) 
commands, the easiest way to create any- 
thing is through the Navigator, which is a 
control panel similar to those in other 
Windows DBMSes. All files of a certain 
type in the system are grouped under an 
icon. Each list of files includes an unti- 
tled file, with which you can create new 
ones of that file type. Although a catalog 
is a file type, opening a catalog is like 
opening a subnavigator, which limits the 
file list to those in the catalog. For a quick 
introduction to setting up a system (or if 
you are brand new to databases), a set of 
interactive tutorials easily walks you 
through the process as you create your 
own files. 

After establishing a catalog for my sam- 
ple system, I initialized a new table by 
clicking on the tables icon, then double- 
clicking on the untitled table. Anyone fa- 
miliar with dBase will be familiar with 
setting up the table fields, because the 
arrangement of name, type, width, deci- 
mals, and index fields is the same as it is in 
dBase IV. What is new is the ability to 
push a button and create a Paradox table 
just as easily. 

Unlike some DBMSes, dBase does not 
store such things as valid clauses, format- 
ting, or field labels in the 
table definition. Longtime 
dBase users will be accus- 
tomed to this approach, but 
if you're setting up a sys- 
tem that will be used by 
people unfamiliar with 
dBase, avoid giving them 
access to direct table edit- 
ing; stick instead to the eas- 
ier methods of using forms or a Essai 
crafted browse or query. 


Making Queries 

Unless you are working from an ex- 
tremely simple database design, you will 
create queries as the basis of your forms 
and reports. You use the Query Designer 
for this (see the screen on the previous 
page). It lets you add tables graphically to 
the query, order the records, pick fields, 
and set relationships among the tables. I 
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Borland Intemational п Ine. 
` 100 Borland Way - 
| ‘Scotts Valley, CA 95066-3249 

(800): 331-0877 — 8. Mi 

(408) 43141000 _ 

_ fax: (800) EDE Д = 

Circle 1010 on Inquiry 


ALIS dBase Does Windows 


clicked on the untitled | & 
query in the query list to | LE 
create a general-purpose 
nonfiltered query for use 
with the services table. 
The system automati- 
cally prompts you for a 
file to use as the basis 
of the query, in this case 
the services table. 

To add other files, you 
choose an icon from the 
speedbar. Once you've 
decided how files in the 
query should be related, 
you make the connection 
by dragging from the 
parent file to the child 
file. When you do, a dia- 
log box appears in which 
you set the specifics of the relation, in- 
cluding referential integrity, which pre- 
vents the child records from becoming or- 
phans if someone tries to delete the parent. 


Form Designer 

Since version IV, dBase has had reason- 
ably good form-design tools. In the Win- 
dows version, these have been enhanced to 
make good use of the graphical interface 
and the program's object orientation. The 
Form Designer eliminates much of the 
manual coding that the older DOS ver- 
sions of dBase required. 

You can choose to create a form man- 
ually, or you can use the Form Expert (see 
screen), which can automatically fill in 
items in the Form Designer. You can cre- 
ate four types of forms with the Expert: 
columnar, form, browse, and one-to-many. 
| The columnar and browse 
= formats will be familiar to 
p | experienced dBase users. 
The form layout makes a 
xs | best guess at laying out a 
form with the least wasted 
space, resulting in a rec- 
tangular group of fields 
(апа labels. The one-to- 

: —— many format is a columnar 
ny in which the Expert embeds sub- 
forms to display multiple records from a 
linked table. Such a form might review 
unbilled services for each customer prior 
to invoicing, for example. 

I created two sample forms for the in- 
voicing system: one to review and edit ser- 
vice records, and another to preview cus- 
tomer billings. I used the form layout for 
the service-record form and created a rea- 
sonably clean-looking layout that could 
be used for data entry or editing. 
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I found two problems in the resulting 
form, which was required to verify three 
secondary key entries (the customer ID, 
the service code, and the franchisee ID) 
during creation of a service record. But 
when I added these three fields to the form, 
they appeared as simple input fields like 
the others, even though I'd set up a relation 
to the corresponding file via those fields. 
Although you can delete the field from the 
form and replace it with a Combo Box, 
the Combo Box doesn't let you enter a 
new code. Any Windows database should 
offer a form object with specific properties 
that provide access to a related file via 
both a pick list or a call to another form. 

I was also disappointed to find that the 
form, which included about 35 fields 
drawn from an unfiltered query of four 
files, seemed slow to appear, even though 
my test machine was a 486SX with 12 
MB of RAM. Scrolling through records 
was reasonably quick (although slow com- 
pared to, say, a DOS Clipper screen), but 
a move to the top of the file could take 
up to 10 seconds. The speed increased to 
roughly a half second after I rephrased 
the query. À change in the order of the 
records and indexes may have caused the 
improvement. 

1 did, however, like the automatic sizing 
of the form's design grid to match the font 
in effect. This seemed to be easier to work 
with than one of arbitrary size like that 
found in Microsoft Access. 

The other form I created was for pre- 
viewing billings. It employed the one-to- 
many format to display data from a query 
designed to show only eligible services 
for each customer. The Form Expert gen- 
erated this without any problem, producing 
a layout with space for information about 
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AT THE POINT OF SALE... 

No matter how good an operating system may look on paper, 

it's got to deliver the goods at run time. When you're hit with 
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that just can't quit, you need an OS you can count on. With QNX, 
you get responsive, reliable performance. Industry-standard tools. 
And the flexibility to run on everything from handheld devices 
(with full GUI support) to enterprise-wide networks. 
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ON THE INFORMATION HIGHWAY... 

News travels quickly. So does entertainment, online education, 
or any other kind of information you need to move. With our 
built-in fault-tolerant networking, robust filesystem, and high- 
performance X Window System (155,000 Xstones), no wonder 
developers depend on QNX for call routing, text-to-speech, 
video-on-demand, and other computer telephony applications. 
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ON THE FACTORY FLOOR... 

Automation applications would grind to a halt without the 
tried-and-true functions of a real realtime OS. Like priority- 
driven preemptive scheduling. And executive-class context 
switching (QNX clocks in at 5 psec on a 66MHz 80486). From 
automotive plants to nuclear power facilities, QNX has been 
keeping thousands of mission-critical applications up and 
running around the clock for years. 
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IN HOSPITALS AND LABS... 

Healthcare workers don't have time to wait for vital data. 
Which is why QNX is at the heart of a wide variety of 
performance-critical applications. From automated patient 
charting to medical imaging, QNX gives developers the 
competitive edge to build cost-effective products on standard 
platforms that can outperform costly high-end systems. 


WE WORK IN REAL TIME." 


1-800-676-0566 


(EXT. 1001) 


QNX SOFTWARE SYSTEMS LTD. 175 TERENCE MATTHEWS CRESCENT, КАМАТА, ONTARIO, CANADA K2M IWS .TEL:613-591-O931! * FAX:613-591-3579 


€ QNX Software Systems Ltd. 1994. QNX Is a registered trademark of QNX Software Systems Ltd. 


Circle 107 on Inquiry Card. 


Complete your BYTE collection by 
ordering Back Issues today! 


1991 1992 1993 1994 1995 


January 
February 
my [o [o 
June р 
w [ | —— 
September NENNEN 
October "EK CEN 
November жаш "n 
DU =e 


Special Issues U.S. Delivery $3.00 Foreign $4.00 

1990 through 1994 U.S. Delivery $6.00, Foreign Delivery $8.00, Canada & Mexico 
PM prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00 

All checks must be in U.S. funds and drawn on a U.S. bank. 


Please indicate which issues you would like by checking (У) the boxes. Send 
requests with payment to: 


BYTE Back Issues, 

One Phoenix Mill Lane 
Peterborough, N.H. 03458 
(603) 924-9281 


L] Check enclosed Charge: | VISA C] MasterCard [American Express 


Card# 
Exp. Date 
Signature 


Name 


Address 


ac a vll 


State Zip Because the Experts decide. 


All orders must be prepaid. Please allow four weeks delivery. 


196 BYTE JANUARY 1995 


Reviews 


each customer at the top and a browse dis- 
play of services below that. ЇЇ designed 
properly, this base form would make it 
easy to manage service billings from a sin- 
gle screen. 


What's on the Menu 

If you are developing a full DBMS, the 
Menu Designer, which is a subfunction of 
the Form Designer, offers a simple tool 
for creating the menus you'll need. Once 
you call it, Menu Designer presents a blank 
space in the top left corner of an empty 
menu. You simply fill out the options you 
want, moving across to create a mcnu bar 
item or down to create items on a drop- 
down menu. In the latter, tabbing to the 
right creates a cascading menu item. Once 
you've established the layout, you can cdit 
the properties of each item to make the 
menu operational. You can set the menus 
to replace the normal dBase menu or to 
reside inside a form window. 


Reports from the Field 

Reporting functions in dBase for Windows 
are provided by a capable third-party pack- 
age, Crystal Reports for dBase, which is al- 
most seamlessly integrated with the main 
program. Like many band-oriented Win- 
dows report writers, it provides full control 
over formatting, such as multiple fonts, 
graphics elements, and report sections, 
with drag-and-drop ease. You can place 
any dBase field type in a report, includ- 
ing memo fields. graphics, and OLE ob- 
jects (you should probably limit OLE ob- 
jects, though, to those your printer can 
understand). 

There's also good news for profession- 
al developers, who will be able to distrib- 
ute applications freely with the $495 Dis- 
tribution Kit. Also, a $10 ODBC socket 
kit facilitates access to ODBC data sources. 

It appears that faithful dBase users have 
been rewarded for their patience. dBase 
for Windows preserves their years of in- 
vestment but propels them firmly towards 
the future of database software. Its com- 
patibility, Windows interface, and object 
orientation establish it as a big-league 
player right beside other popular DBMSes 
such as Paradox and Access. If Borland 
can resolve some of the speed problems 
(which may happen when a compiler ap- 
pears), dBase could regain its status as a 
real killer app. BM 


Jim Carls is a consultant, developer, and free- 
lance writer living in Memphis, TN. He can be 
reached on the Internet at 75035.3622 @сот- 
puserve.com or on ВІХ c/o "editors." 
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Internet with Style 


Netscape Communications rebuilds the World Wide Web 


BEN SMITH 


T he threads that form the Internet 
hang like cobwebs, reaching out to 
connect this tenuous community 
of people and resources. Tools for find- 
ing and retrieving information and for con- 
tacting and communicating with the sys- 
tems and users differ greatly, reflecting 
their varied origin. Each has its own pur- 
pose, interface, operations, and syntax. 
Most of the tools are command-driven. 

Mosaic was designed and built by Marc 
Andreessen and a team at the University of 
Illinois at Champaign/Urbana-hosted 
NCSA (National Center for Supercom- 
puting Applications). It is the first Internet 
interface that combines the hypertext 
browsing of WWW (World Wide Web), 
the file retrieval of ftp, and numerous im- 
age viewers under one GUI. (For morc in- 
formation, see “Mosaic: Beyond Net Surf- 
ing" on page 75.) 

The NCSA Mosaic browser not only 
runs on Unix workstations but also—and 
more important—on Windows PCs and 
Macs. Conceptually, it has what is needed 
to make a commercial Internet resource 
palatable enough to be marketable. When 
it was first shown to the public, Mosaic 
was an instant success. Now Andreessen 
and most of the team have rebuilt NCSA 
Mosaic so that it is industrial strength and 
commercial grade. It is called Netscape. 


Fast, Friendly, and Free 
Mosaic primarily works with HTTP, the 
core of WWW. HTTP is the result of an ef- 
fort initiated primarily through CERN, the 
European Particle Physics Laboratory in 
Geneva, Switzerland. The servers don't 
need to be supercomputers; any Unix sys- 
tem will suffice, and there are now servers 
for operating systems such as Windows 
NT and even DOS. Mosaic clients, often 
called browsers or viewers, can be as sim- 
ple as a PC running Windows. 
Traditionally, the performance bottle- 
neck has been the connection between 
servers and clients. NCSA Mosaic was in- 
tended to be a prototype, a proof of con- 
cept. It was developed for networks pro- 
viding 10-Mbps or better, not your typical 
connection to the [nternet. The reasons for 
this high bandwidth requirement are Mo- 
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saic's computing and communications 
model and its appealing incorporation of 
digital multimedia elements. 

Like most Internet utilities, the devel- 
opment of NCSA Mosaic virtually stopped 
at the conceptual level. As a result, most of 
the attempts by commercial softwarc pub- 
lishers to clean it up and make an efficient, 
robust commercial product of it have not 
eliminated its basic design flaws. 

Netscape Communications, a company 
formed from most of the original Mosaic 
team and under the business tutelage of Jim 
Clark, founder of Silicon Graphics, has 
changed Mosaic from the bottom up. While 
maintaining conformance with WWW 
structures and existing servers, it has com- 
pletely rewritten the Mosaic browser/viewer 
as well as the HTTP server. The products 
are Netscape (the browser/viewer) and Net- 
site (the server). 


A Better Browser 

Netscape is both visually morc appealing 
and operationally more functional than the 
original NCSA Mosaic. The labeled but- 
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Not.only does Netscape Communications’ 
Netscape (right) look better than NCSA 
Mosaic derivatives (left), itis faster. With only | 
а 14,4-Kbps connection, you can get the 
apparent performance of Ethemet. 


tons across the bottom 
of the main window 
have been replaced with iconic buttons at 
the top. Menus are easier for the novice 
to learn because they follow common mod- 
els (e.g., the leftmost drop-down menus 
are File and Edit). 

The File menu is much simpler—only 
nine items. The important selections that 
were part of NCSA Mosaic's 16 File op- 
erations have been distributed over new 
drop-down menus. For example, the Re- 
load and Refresh menu items now reside 
in a drop-down menu called View, along 
with a handy function for people devel- 
oping documents for WWW-—Source, a 
separate window for viewing the HTML 
( Hypertext Markup Language) source code 
of the current page. 

The Preferences screen incorporates 
some of the fine style of the NextStep user 
interface, Through it, you can configure 
your browser in nearly 50 ways, but with- 
out having to hand-edit a complex config- 
uration file. 

Many of the technical-information dis- 
plays can be turned off to give a less-clut- 
tered look. Netscape Communications’ 
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viewer/browser has been carefully de- 
signed for the nontechnical user rather than 
for computer scientists, engineers, and 
physicists. However, the improved user 
interface is not nearly as important as the 
performance improvements. 

Without requiring anything different 
from the httpd server, Netscape has not 
only made the document-retrieval process 
faster by a factor of 10, it also makes the 
apparent speed (for the user) instantaneous. 
The goal was to bring the optimum band- 
width requirements down from 10-Mbps 
Ethernet speed to a level that is more re- 
alistic for the majority of Internet connec- 
tions: 14.4 Kbps—that of a PPP or SLIP 
connection over voice phone lines. 

By displaying part of the document be- 
fore its transfer is complete, there is an 
improvement in perceived performance. 
But there are some real performance im- 
provements as well, achieved through a 
trimmer screen layout, better network com- 
munications libraries, automatic caching 
of previous pages, and streaming and com- 
pression techniques built into the client. 

Perhaps the most amazing thing about 
Netscape is the price. It's free for non- 


commercial users, just like the original 
NCSA Mosaic. 


Industrial Strength 

If the browser/viewer is free, how does 
the company expect to make any money? 
The answer lies in its servers, replacements 


About the Products 


Mosalc Netscape.....free for noncommercial users 


Mosaic Netsite Communications 
Бөгүөг..................... $1495 introductory, $5000 list 


Commerce Зегуег................................. $25,000 
Netscape Communications Corp. 

650 Castro St., Suite 500 

Mountain View, CA 94041 
(415) 254-1900 

fax: (415) 254-2601 
Circle 1167 on Inquiry Card. 


Mosaic Netsite 


for the complex-to-install-and-configure, 
ubiquitous ht tpd. Netscape Communica- 
tions has two versions: Netsite Commu- 
nications Server and Netsite Commerce 
Server. The first of these is simply a more 
robust and efficient httpd, one for which 
you can get technical support. 


Unlike many other WWW servers, it 
doesn't require that your server already be 
attached to the Internet to access docu- 
mentation. In fact, you can easily set up a 
private web for distributing information 
in your organization. 

The efficiency that Netsite includes is 
one that any commercial-grade WWW in- 
formation provider is going to need: a bet- 
ter computing model that scales well to 
heavy request loads and client connec- 
tions. The generic httpd required a new 
process for every WWW data request. The 
creation and destruction of processes and 
communications sockets are heavy bur- 
dens on the operating system. This load 
may not be noticeable when there are only 
a few every second, but if the requests are 
dozens or even hundreds a second, any 
system is going to be brought to its knees. 

Netsite servers use a different model, 
where a configurable number of server 
processes are always running. Because 
they all use shared libraries (the operating 
system must support this), the server 
processes use less total memory than in 
other popular servers. The server also 
has built-in routines for handling image 
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the protocol stacks. 


m S eon: gives you everything you 2 я 
D need to connect your PCs to UNIX, All SmarTerm for Windows 
M VMS or Data General hosts. You just products include: 


рр — ' ' SmarTerm TCP/IP as a Windows Sockets DLL 
It’s a really radical idea, like selling NEL 
| РЕ * Individual ог centralized TCP/IP management 
a car with wheels. So radical, in Drag-and-drop FTP 
fact, SmarTerm is the only * Pop-up keyboards 
software that gives you the ' User-definable button palettes 
complete connectivity, high ' True Multiple Document Interface 
performance, and ease of use * Connections directory 
' you need, all in one. ' Script recorder 
SmarTerm products all consist ' Simplified keyboard remapping 
of the most precise terminal emulation available, plus free SmarTerm smartMouse™ p rogrammable кили бирр 
TCP/IP and LAT stacks and NDIS and ODI support. (You wouldn't expect * Customizable help system 
to pay extra for the wheels on your car, would you?) ” On-screen toolbox 
On top of this, SmarTerm's pioneering corporate support tools and SmarTerm products are also available for DOS. 


utilities make the software cost effective and quick to run by automating 
common tasks. You can use your mouse in host applications, record scripts, 
use drag-and-drop FTP, and more - so much more than any other 
connectivity package. 

Find out how to 'SmarTerm and go' with the complete host connectivity 
software. Call Persoft now at 1-800-EMULATE (1-800-368-5283). 
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components of HTTP communications. 

While it is common practice to extend 
WWW servers with external scripts and 
executable programs using WWW"'s CGI 
(Common Gateway Interface), frequent 
requests to these external programs can 
result in the same kind of system overload 
as spawning a new process for each new 
request. Netsite servers are designed to 
have these extensions run under the same 
process as the server through the use of 
dynamic program module loading. 

The design criteria for Netscape Com- 
munications’ WWW servers are focused 
on providing the greatest number of ser- 
vices with the least impact on the server's 
system resources. Many of the system re- 
quirements have only recently become 
available on modern Unix systems and 
won't be realizable on older systems that 
have no support for dynamic loading and 
shared libraries. 


Commercial Grade 

The second version of the server, Netsite 
Commerce Server, has a special strength— 
secure communications and server authenti- 
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cation. This lets commercial Internet ser- 
vice providers and their customers carry 
on secure transactions over the Internet. 

The Netsite Commerce Server is Net- 
scape Communications’ most important 
product because it offers the basic re- 
quirements for secure transactions over 
the otherwise open-for-snooping-and- 
spoofing Internet. The authenticated and 
secure communications link is achieved 
as a wrapper (using RSA encryption and 
digital signatures) to the client/server com- 
munications. The underlying server and 
client protocols remain the same. 

The design is similar to PGP (see “Pret- 
ty Good Privacy” in the July 1994 BYTE) 
in that a signature is verified through a 
public key retrieved from a trusted source. 
Once verified, the key transmitted from 
the server to the requesting client is used to 
encrypt and decrypt subsequent commu- 
nications in the session. The Commerce 
Server requires Netscape as its client. 

One important difference, particularly 
for video and sound, between the algo- 
rithms used in PGP and the Netsite Com- 
merce Server is that Netscape Communi- 


Available in black and silver. 


cations’ encryption is streaming, and PGP 
requires block transmissions. Any com- 
mercial transactions that take place through 
this link must rely on the same vendor/cus- 
tomer trust used in credit-card purchases 
over the phone. At least the communica- 
tions link is secure, unlike voice links made 
with portable and cellular phones. 

Netscape Communications is in the pro- 
cess of writing the API for linked exten- 
sions to both its servers, as well as HTML 
document authoring tools that will help in 
creating page layouts as well as allowing 
dynamic image and text editing. 

Netscape Communications may not be 
able to clean out the loose threads and cob- 
webs of the Internet, but its client and 
servers are the kinds of products the In- 
ternet needs to make the transition from 
being a cobweb of experimental projects to 
a serious commercial marketplace. i 


Ben Smith is a consultant, former BYTE Lab 
resting editor, and author of UNIX Step-by- 
Step (Hayden Books, 1990). You can reach 
him on the Internet at ben? ronin.com or on 
BIX as “bensmith.”’ 
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bringing 3-D Modeling to PCs 


Seeking a price breakthrough in features-based 3-D modeling, Autodesk 
makes a promising start with AutoCAD Designer 1.0 


EVAN YARES 


utodesk, the developer of Auto- 
CAD, has been at the top of the 
PC CAD market for about 12 


years. By any standard, the company has 
had quite a run, managing to make so 
much money that it must have had a hard 
time spending it all. Still, not all is well 
with Autodesk. Lurking behind its success 
has been a big question: Where does the 
world’s sixth-largest software company 
го from here? 

At one time, Autodesk won business 
due to the mistakes of its competitors, but 
that’s happening less often. AutoCAD, 
which still accounts for the vast majority of 
Autodesk’s sales, is not the technical leader 
it once was. A program that in 1982 of- 
fered 80 percent of the features of high- 
end CAD systems for 20 percent of the 
price could in 1994 perhaps lay claim to 
providing a quarter of the technology at a 
quarter of the price. 

The solution seems to be in developing 
advanced add-in products, such as Auto- 
CAD Designer 1.0. Designer is a $1500 
parametric feature-based modeler that 
works with AutoCAD Release 12. It is 
based on the ACIS (American Committee 
for Interoperable Systems) solid-model- 
ing kernel from Spatial Technology (Boul- 
der, CO) and DCM-2D constraint man- 
agement technology from D-Cubed Ltd. 
(Cambridge, U.K.). Designer gives Auto- 
CAD some of the solid-modeling capabil- 
ities found in such workstation-based 
CAD programs as Pro/Engineer from 
Parametric Technology Corp. 


Getting the Parameters 

Designer plows no new technological 
ground, but it represents a price/perfor- 
mance breakthrough. Although Pro/Engi- 
neer, the competitive product most often 
mentioned in the same breath as Designer, 
sells for about $18,000 in standard trim, 
the combined price of Designer and Auto- 
CAD is $5250. 

To understand what Designer brings to 
AutoCAD, you first have to understand 
the vernacular used to describe it. The term 
parametric has a specific meaning in the 
context of CAD. It implies that the models 


created in the CAD system are not di- 
mensionally fixed, but rather are defined 
by a set of dimensions and geometric 
constraints. If any of the defining dimen- 
sions are changed, the rest of the model 
is affected. 

Consider a rectanglc. Its dimensions are 
length and width. Its geometric constraints 
are that its top and bottom sides are hori- 
zontal, its left and right sides are vertical, 
and all its sides are connected end to end. 
In most CAD systems, you can draw a rec- 
tangle as a series of lines, but the software 
will not keep track of the relationships 
between the lines. Move a line, and you 
no longer have a rectangle. A parametric 
program, by comparison, keeps track of 
and preserves such relationships between 
objects. 


An Awareness of Limitations 

The term feature describes a 3-D object 
created by extruding, sweeping, or re- 
volving a closed profile. In Designer, all 
objects are created by starting with a base 
feature and then joining, intersecting, or 
subtracting other features from it. Гуе out- 
lined the process in the text box "A 3-D 
Feature Presentation: Anatomy of a Mod- 
el," which describes how I built a 3-D test 
model of an automotive connecting rod. 
The resulting fully rendered image is 
shown to the right. 

In practice, however, Designer can be 
annoying to use. In the real world, you'd 
never find a connecting rod as simple as 
the example I used. Most connecting rods 
use split caps and have subtle machining 
details that are hard to represent in De- 
signer. lUs not surprising, then, that when 
I tried to draw a real-world connecting rod, 
I ran headlong into a few of Designer’s 
limitations. 

First, when I was constraining a profile, 
Designer turned some fillets (i.e., arcs that 
are tangential to two lines) into loops. The 
way to work around this was to constrain 
the profile in a different order. An alter- 
native would have been to draw the ini- 
tial sketch more accurately. 

I ran into more constraint problems 
when I accidentally over-constrained sev- 
eral profiles. Frankly, it takes a good geo- 
metric eye to tell how a profile should be 


A fully rendered test design created in AutoCAD 
Designer 1.0. The steps in the design process are 
illustrated on the next page. 


constrained; it shouldn't be so difficult. 
Ап Autodesk spokesperson claimed that 
over-constraining is a problem with CAD 
programs in general, and that the next ver- 
sion of Designer will make it easier to re- 
move constraints individually at any point 
in the constraining process. 

Furthermore, after creating the major 
features in one of my rod designs, I found 
that Designer could not apply the fillets 1 
wanted because it has certain design lim- 
itations that you don't find in high-end 
CAD programs. I wanted to apply a vari- 
able radius fillet, but Designer makes no 
provision for it. Other problems I had with 
filleting are less explainable: Designer sim- 
ply gave up on some fillets that it should 
have been able to do. 

Sull another problem cropped up when 
I tried to change the creation order of some 
of the features. No facility exists for doing 
BYTE 
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Although creating a part in AutoCAD 
Designer is, for the most part, pretty sim- 
ple, it is not completely painless. For this 
review, I created an automotive con- 
necting rod, a process that is depicted in 
the photo sequence that follows. 

First, you create a simple sketch of the 
part’s outline. The sketch doesn’t have to 

= be dimension- 
ally accurate or 
even very neat. 
You then turn 
the sketch into a 
profile with the 
ADPROFILE 
command, and 
Designer auto- 
matically applies 
constraints that 
clean up your 
sketch (photo 
1). In the process, Designer makes some 
assumptions about the intended shape of 
the sketch. For example, it adjusts lines 
that almost touch, so that they do touch; 
it makes lines that are nearly vertical or 
horizontal, exactly vertical or horizon- 
tal; and it makes arcs that are nearly tan- 
gential to lines, exactly tangential to those 
lines. In some cases, the assumptions that 
Designer makes are incorrect, but you 
can override them manually. 

After you turn a sketch into a profile, 
you must apply some further constraints 
and dimensions to achieve the shape you 
really want. If a we. is Bae ee 

ze strained (i.e., 

you do not a 
a profile all the 
constraints and 
dimensions that 
are required to 
achieve the de- 
sired shape), 
then there are no 
guarantees that 
Designer won't 
turn the profile 
into something 
unrecognizable the next time you change 
a dimension. 

Fully constraining a profile can be a 
tedious job. One reason is that the di- 
mensions and constraints that are neces- 
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| sary to accomplish 
the task are not ob- 
vious. In the con- 
necting rod example, 
in addition to adding 
the required dimen- 
sions, I had to con- 
strain the top and 
bottom arcs so that 
they had the same X 
value, and I had to 
set the dimensions of 
the lines so that they 
had the same Y value (photo 2). 

Once you fully constrain the profile, 
you can turn it into a feature. In the rod 
example, this is a sim- 
ple extrusion (photo 3). 
At this point, the part is 
a solid model, al- 
though it is not yet 
complete; the rod still 
needs journal holes. 
You add the holes as 
sketches (photo 4), 
turn them into profiles, 
constrain them to be 
concentric to the ends 
of the rod, and then 
subtract them as extrusions from the base 
feature (photo 5). 

Profiles must be constrained with re- 
spect to the base feature. This is where 
feature-based modeling 
departs from simple sol- 
id modelers, such as 
AME (the AutoCAD 
Modeling Extension). 
Although it might ini- 
tially seem like a re- 
striction, this require- 
ment lets you build a 
part with little regard to 
what its final dimen- 
sions will be. In the 
case of the rod, its over- 
all length, width, and end diameters can 
be changed just by updating their di- 
mensions (photo 6). From a design per- 
spective, this is an advantage, because it 
lets you design parts before you finalize 
their dimensions. 

After you have established the basic 
features of a part, you can add fillets and 


chamfers (i.e., beveled edges). On the 
rod, I added chamfers in the journal holes 
and fillets at the base and top of the shank 
and around the outer edges (photo 7). To 
show what the rod 
looks like, 1 asked De- 
signer to apply a mesh 
to its surface and ren- 
der it, which created 
the image shown on 
page 201. 

Because Designer 
parts are solid models, 
the program is able to 
calculate their mass 
properties. You use the 
ADMASSPROP com- 
mand in Designer to 
display a dialog box listing a part's mass, 
volume, center of gravity, principal axes, 
and moments of inertia. An entry field 
lets you specify the density of the mate- 
rial. All the entries in this dialog box 
have no default unit of measurement, so 
they are based on whatever units you 
used to create the part. 

Once you have essentially completed 
a part, Designer has the capability to cre- 
ate a multiview draw- 
ing from it. The draw- 
Ing can incorporate 
orthogonal and iso- 
metric views, as well 
as sections. 

An important char- 
acteristic of Designer 
is that the part and the 
drawing are bidirec- 
tionally associative. 
This means that any 
change you make in 
one is automatically reflected in the 
other, making the drawing truly intelli- 
gent. After a designer or engineer cre- 
ates a complex part, anyone who has 
a minimum of AutoCAD experience 
will be able to modify its dimensions. 
For example, the rod design could be 
modified to be any length, with any 
journal diameter, thickness, and beam 
width. 

From the creation of one part, you can 
grow a whole family of parts. That, at 
least, is the theory behind Designer. 


this, so the only recourse is to delete some 
features and then recreate them—not an 
appealing option, considering it involves 
redrawing and reconstraining each affect- 
ed profile. It is possible, however, to make 
a copy of a profile manually before turning 
it into a feature. You can retrieve this copy 
later, if needed. 


One Point Oh 
AutoCAD Designer is in its first release, 
and it shows. The program lacks certain 
refinements that come with maturity. For 
instance, it has no way of exporting surface 
data (at least not without going through 
Autodesk’s $1500 AutoSurf program), it 
lacks the ability to sweep profiles in 3-D or 
create sculpted surfaces, and it cannot con- 
veniently do sheet-metal or thin-shell de- 
sign. Even Designer’s documentation 
seems to suffer from first-release prob- 
lems: It’s a bit skimpy and has more than 
its share of errors. 

Despite its warts, Designer is an im- 
pressive program overall. Although I en- 
countered difficulties in creating some of 
my test models, in the end, with the ex- 
ception of a few complex fillets, Designer 
was able to create them. No other CAD 
program in its price range would have been 
able to do that. 

Time will likely be Designer’s salva- 
tion. Autodesk has issued two updates 
since the program’s initial release, and the 
company plans to continue updating De- 
signer on a regular basis. Now that Auto- 
CAD Release 13 is shipping, Designer is 
slated to become more closely integrated 
with it, so its seams will be less obvious. 
Autodesk planned to release Designer 1.1 
by the time you read this. Its new features 
include the ability to change constraints 
at any point in the design process, a set of 
on-line tutorials on 3-D modeling, and op- 
timized performance (Autodesk claims to 
have reduced the time required to save 
some multimegabyte files from roughly 2 
hours to 15 minutes). 

For mechanical engineers and design- 
ers who are already using AutoCAD, buy- 
ing Designer is almost a no-brainer. It gets 
them into feature-based modeling for 
a relatively small invest- 
ment, and it doesn’t require 
that they learn a new CAD 
system. Even if Designer 
proves useful in only a few 
applications, its cost can 
easily be justified. 

For designers and engi- 
neers who don't use Auto- 
CAD, however, the buying 
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[s AutoCAD Designer a Baby Pro/Engineer? - 4 


ince the day AutoCAD Designer was 
announced, the most common ques- 
tion about it has been whether it is a baby 
Pro/Engineer. It’s a fair question to ask, 
and the answers are straightforward. 

Pro/Engineer is a high-end CAD sys- 
tem from Parametric Technology Corp. 
(Waltham, MA). Over the past several 
years, the software has gained a large 
share of the high-end CAD market, and 
rightfully so. It is an excellent modeler, 
with the kind of power that manufactur- 
ers need for designing and building com- 
plicated products. A typical suite of 
Pro/Engineer software sells for three to 
four times the price of a complete Auto- 
CAD Designer setup. If Designer is able 
to provide a significant subset of Pro/ 
Engineer's capabilities at such a large 
price advantage, the folks at PTC may 
have something to worry about. 

To see how Designer stacks up against 
Pro/Engineer, I spent an afternoon at 
the local PTC office in Phoenix. I went 
armed with a sketch pad and a few notes 
on how I wanted to construct my test 
model, an automotive connecting rod. 
Rather than starting with a drawing and 
seeing if the applications engineer could 
re-create it, I wanted to test Pro/Engi- 
neer's conceptual design abilities. The 
test machine was a Silicon Graphics Indy 
workstation, with extreme graphics and 
32 MB of RAM. 

As you might expect, Pro/Engineer 
had no major problems creating my test 
connecting rod. At the same time, how- 
ever, it was not orders of magnitude faster 
than Designer, and it, too, ran into some 
design dead ends. Twice during the de- 
sign process, the PTC applications engi- 


decision is more complicated. The in- 
vestment in hardware and training for 
AutoCAD is not all that different from 
what you get into with high-end CAD 
systems. In some cases, paying an extra 
$12,000 for a high-end 
CAD system may be good 
economy, particularly if 
you're designing products 
that may produce a few 
million dollars in revenue 
to your company. On the 
other hand, it may be bet- 
ter economy to buy four 
times as many AutoCAD 


.$1500 


neer had to delete existing features be- | 
cause they prevented him from continu- 
ing. Once, he had to reorder some fea- 
tures to proceed. 

As I noted, Designer had problems - | 
generating complex fillets on some of 
the test parts I built. Pro/Engineer had no 
such problems and was able to handle - 
whatever wicked geometric tricks I threw — 
at it. 

An essential question for engineers is | 
whether the tools they use can solve the 
problems they have. In short, it doesn' E 
matter how good your hammer is if you - 
really need a screwdriver. Designer can 
create a wide class of parts but not all — 
parts. It is just not as robust as its higher- 
end competitors, such as Pro/Engineer. | 
Even though Designer can do an accept- i 
able job modeling a simple connecting 
rod, Pro/Engineer is capable of model- 
ing not only the connecting rod but the _ 
entire engine as well. | 

For this article, I used Pro/Engineer as _ 
an example of a typical high-end CAD _ 
system; it is by no means the only exam- _ 
ple. Companies such as Structural Dy- 
namics Research (Milford, OH), Com- 
putervision (Bedford, MA), and - 
Intergraph (Huntsville, AL) offer work- _ 
station-based products with similar ca- 
pabilities. Also, Manufacturing and Con- 
sulting Services (Scottsdale, AZ) offers a ` 
high-end package that runs under DOS. | 
using а 32-bit extender. 

For the moment, the folks at PTC (and — 
the other high-end CAD vendors) have - 
nothing to worry about with Designer, i 
other than the fact that some prospective 
customers might mistake it for a baby | 
Pro/Engineer. That it clearly is not. — 

i 


Designer seats and let four times as many 
engineers and designers have access to 
parametric feature-based modeling tech- 
nology. 

Chances are, future versions of Designer 
will evolve to be more like the high-end 
solid modelers. For now, it occupies a 
unique price/performance niche that should 
appeal to a wide range of users. Ш 


Evan Yares is the principal consultant at De- 


sign Automation Systems in Phoenix, Ari- 
zona. You can reach him on the Internet at 
5300.1771 @compuserve.com or on BIX c/o 
“editors.” 
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LARGE-SCREEN COLOR MONITORS 
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HANDS-ON TESTING 


ТИЛ 
ЇЇ 


Once you convert from a 15-inch to а larger-size monitor, 
you're spoiled for life, with no regrets 


ANTHONY J. LENNON 


arge-screen, high-resolution color monitors are more than luxurious; they’re rapidly becoming a 
necessity for many business applications. The larger the monitor and the greater the resolution, the 
more cells in a spreadsheet or windows in a GUI you'll see. For serious CAD work, 20- or 21-inch 
monitors are a must. They're also well suited to desktop publishing, because they can display a two- 
page spread. Another excellent reason to purchase a large-screen monitor is if you give group 
presentations. We tested 62 monitors, ranging from 17 to 21 inches, that offer the necessary reso- 
tation and refresh rates to take full advantage of today’s GUIs. 

Using mechanical precision-testing devices and software tools, we searched for the best in the 17-, 20-, and 
21-inch categories. We put each monitor through a battery of over 40 visual inspections to measure image qual- 
ity, sharpness, contrast, convergence, legibility, and distortion. We also evaluated the ease of setup, the con- 
trols, and the documentation. Finally, we determined how much power each monitor consumes in active, idle, 
and sleep modes. 

The average MSRP (manufacturer's =” retail price) of the 17-inch monitors is $909, close to $1300 


ET How to use this s guide | 


LIE — —Ó лас it шы MEL e | 


We selected the best color monitors by combining the test re- — ware diagnostics, hardware tools, and subjective evaluation. 
sults of display quality, usability features, controls, design, Each category has a different weighting system to arrive at 
and power consumption. Our test equipment iricludes soft- the final scores. 


We base overall sccres on a [i38 242 4 18 NEC MultiSync XE17 


weighted average of scores 

; А a МЕС таз атут produced hignqualty monitors, andi tha MuroSync XE17 3 
for image quality, ' quit es fima (айла абрин aver nese d | | If the column for Mac 16- 
sharpness, convergence, i tintea en optimal configuration and offers thet as the defaut inch or higher resolution is 
contrast, distortion, and 252 ME wilting. Its power management contorms to the VESA DPMS (Dis py — [ КТ checked, the monitors тау 


legibility. Higher numbers e Е also support 1152x870 and 
indicate better quality. À - P 640x480 pixels, as well as 
эс. „ 832x624 pixels. 


The prices listed are MSRP. 


Street prices may be as ип НЕС MultSyne XEI) 51050 AAAA ААДА ДАДА 23 
" FEN NanofherScan T-17 $1209 AAAA ДААА ДАДА 25 

much as two-thirds lower. kul ur Samtron SC-7285XL $8450 ДААА AAAA AAA 235 
Et) CTX 1785GM $1049 ААДА ДАДА AAAA 25 

INEO S боовоо iyce GL $979 AAAS ДААА AAA 25 

rae БЫ 17Р $120 AAAA AAAA АДАА 25 
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Behind the Big Screen 
SCREEN SURFACE M с 
А nonglare coating r T4 
reduces the visual M =: Ut 
distractions of light r. паня MONITORS © 
reflecting on a monitor. ^ Wrndbhgeo.sowmY O 
Some technologies diffuse T NEC um E 
the light by providing a ' The NEC traditic ion mm 
PEDESTAL rough surface that . with the introduc 
Monitors that pan and scatters incident rays. line of high-quality menos 
tilt smoothly and offer Others reduce glare by that includes the MultiSyn ШШ 
а good range of using a multilayer coating ХЕ17. This unit stands out —_ 
movement make it that diffracts incident light for its excellent screen § 
easy to adjust a but maintains sharpness | contrast i and efficient — 
monitor's position to and contrast. An antistatic 7 _ internal power mana nt 
allow comfortable een Peru a um system. The me onitor : ia 
ка decreasing the M icrosoft Plug-and-Play 
accumulation of dust. compatible. Огевсге 
CONTROLS | menus make using its 
Look for controls that are mounted on the n advanced ш controls a 
front bezel and have easily identifiable breeze. es e ш 
markings. Digital controls with on-screen . PICTURE TUBE P ML т 
menus аге the easiest to use. For image E A monitor’s CRT contains the electron PAGE 206 ту E _® 
adjustments, we favored push buttons over gun that sends beams of electrons, m Be а: ae 
thumbwheels. controlled by deflection circuitry, ( ЕТ. Se 
through the shadow mask to create an 
image on the phosphor screen. E AND 21. INCH 
MONITORS. м 
EMISSION SHIELD je ae 
Shields provide additional LED ENA | . Nanao FlexScan F N ү 
protection against VDT ~ D» acu "M The Nanao offers ШИЕ 
emissions. Look for 1 overall display quality a 
products offering  eams the third-highest - б: h 
Sweden’s MPR-II or TCO Е «дА ' INU | -power rating in its cle Ne ү, 
levels of protection. Ly GER o Na Xa У Тһе monitor excels in our Sales 
( "di GG | » o ede era im mageaualty k 
E 


CABLING : 
You'll need power and video cables >S à 
longer than 5 feet to provide FAN 
flexibility in placing monitors In the LT 
workspace. Take measurements of 1 
your workspace before purchasing 
a large monitor and make sure 
the wiring setup wil) be convenient 
and safe. 
less than the average MSRP ($2243) of the 20- and 21- 
inch monitors. The ETC Computer ViewMagic CA- 
1765CPL and ViewMagic CA-1765SPL were the least 
expensive monitors we tested at $659. The Philips Bril- 
liance 21A Model 2130DC carried the most expensive 
price tag of $2999. 
Large-scale monitors are heavy. The average weight for 
a 17-inch monitor is 46 pounds, and the average 20- or 21- 
inch monitor weighs 73 pounds. They also consume vo- 
luminous desk space and a lot of wattage in active mode 
(116 W for a 20- or 21-inch model and 90.9 W for a 17- 


inch model). But all the 20- and 21-inch monitors and all 
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1 ee amounts of voa 
and misconvergence. it — 

Y | provides an automatic " 

on/off contyol and has à 

combination of LED lamps, 
push buttons, and an _ 
. adjustment, knob. onits;. Pan 1 
front panel, There are two > 
 "waysto adjust color: wih - || 
sophisticated controls К for 
“experienced users and with 
the easy-touse Colorific: 
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POWER MANAGEMENT CIRCUITRY 
Power conservation features reduce energy 
consumption when the computer system is 
idle. Look for the Energy Star logo. 


27 BNC CONNECTORS 

{ In monttors with high horizontal scanning 
9 frequencies, BNC connectors provide shielding 
between the video input and the signal lines. 


but two of the 17-inch ones (the Orchestra Tuba and the 
TVM AS 6A) are Energy Star recipients, meaning they 
consume 30 W or less in a low-power state. 

One common aspect of many of the monitors is the 
picture-tube manufacturer. Our entire test sample of 62 
monitors, from 33 different vendors, represents only six 
picture-tube manufacturers (Hitachi, Matsushita, Mit- 
subishi, Toshiba, Sony, and NEC). Hitachi manufac- 
tured 58 percent of the total. Differences in individual 
tubes and electronics, such as the microprocessors that 
handle incoming video signals, help differentiate qual- 
ity among our test sample. 


JANUARY 1995 BYTE/NSTL LAB REPORT 205 


DO YOUR EYES A FAVOR 


L7-INGH MONITORS 


f you spend more than four hours a day in front of a 15-inch monitor, consider moving up to a 17-inch monitor with bet- 
ter resolution. The higher resolution will increase your viewing real estate, and the larger screen will make the images larger, 
so you'll be able to see those additional spreadsheet cells. A high-refresh rate reduces flicker and will be easier on your 
eyes. We tested 44 17-inch monitors. Prices ranged from $659 to $1299. 

About one-half of the 17-inch monitors have maximum noninterlaced resolutions of 1280 by 1024 pixels. Most of the oth- 
ers support higher noninterlaced resolutions (1600 by 1200 or 1600 by 1280 pixels). The exceptions are the NEC, Radius, and 
Panasonic units, which are limited to a maximum resolution of 1024 by 768 pixels. We believe that 1024- by 768-pixel res- 
olution on a 17-inch monitor provides excellent viewing. As the resolution increases, text and objects get smaller, so you would 
need to be sharp-eyed to enjoy working at resolutions of 1280 by 1024 pixels or higher on this size screen. 

АП monitors except two are Energy Star recipients and all but eight provide internal power management systems. АП 
meet Sweden's MPR-II standards for VDT emissions. Several carry FCC Class A ratings and are not recommended for 


LARGE-SCREEN COLOR MONITORS 
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home use; they may cause interfer- 
ence with ТУ reception. 

Controls range from basic con- 
trast and brightness to more sophis- 
ticated features such as degauss and 
side convergence, or pincushioning. 
On most, you can adjust the color 
to some extent. Sixteen of the mon- 
itors provide on-screen menus for 
image adjustments. All but four 
monitors support at least one Mac- 
intosh mode. 

Warranty and support policies of- 
ten separate major monitor manu- 
facturers from second- and third-tier 
vendors. Make sure you understand 
the service policies before you pur- 
chase a monitor. 

The Best Overall winner, the 
NEC MultiSync XE17, is Microsoft 
Plug-and-Play-compatible. This 
means that a Plug and Play com- 
puter system can communicate with 
the XE17 to identify available setup 
options that both devices support. 
A list of optimal configuration op- 
tions pops up, and the drivers will be 
included in the operating system— 
you don’t need to install them. The 
ХЕ17 offers excellent contrast, but 
its overall display-quality score is 
only slightly above average, due to 
its relatively low distortion index. 
An efficient internal power man- 
agement system, coupled with 
above-average features and excel- 
lent usability propelled this unit to 
the number-one rating. 

Two Nanao models placed 
among the top in the 17-inch cate- 
gory. The FlexScan T2-17 ($1299) 
uses a Sony picture tube, and it ex- 
celled in the DisplayMate image- 


functionality of costly hardware calibration 


- virtually any graphics program, format, or 


COLORIFIC COLOR MANAGEMENT SOFTWARE 


in addition to sophisticated digital color controls, some high-end monitor manu- 
facturers (e.g., Nanao) are offering Colorific color management software free of 
charge. Colorific (Sonnetech, Ltd., San Francisco, CA] is a software-only color-cal- 
ibration system that supports all Windows and Macintosh color applications. It pro- 
vides communication between the printer and the display, which ensures that 
the displayed colors match the printed output. Its patent-pending process measures 
{һе individual characteristics of your monitor and makes adjustments to display op- 
timum colors. Adjustments accommodate en- 
vironmental variables such as room lighting, 
monitor brightness settings, and variations in 
different video cards. Colorific provides the 


devices used by graphics professionals and 
can cut costs by reducing trial-and-error draft 
printing. 

Colorific works with all color monitors and 


adapter. You are led through a series of 
choices that determine the color space {i.e., 
the mathematical description of the monitor's 
color-rendering characteristics). Template 
cards and on-screen color combinations guide | 
you through the process. When the process | — — » 

is complete, the utility will create a profile of И 

your monitor and measure it against an inter- и raga 
national standard for perfect color. You can 
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. then optionally reset the monitor to a more accurate set of colors. Once settings 


are complete, they are saved until you change them. Colorific functions at the op- 
erating-system level and requires no special commands. If your scanner does not 
provide color correction, Colorific will let you correct the color of the scanned in- 
put on your monitor. 

Colorific for Windows incorporates the Kodak Precision color management sys- 
tem standard for color rendering. Kodak Device Color Profiles are available for most 
commonly used printers; additional profiles are available from Sonnetech. Colorific 
for Mac includes Apple's ColorSync color management utility and works with 
every ColorSync-compatible printer, including Adobe PostScript Level 2 printers. 
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Imagine this: Once every 15 seconds someone in the 
USA buys a new CTX color monitor. 

That's a million last year alone – more even than sold 
under big names like NEC, Sony, IBM and Mitsubishi*. 

And that's before the international experts started 
raving about our bigger, new, high-performance 1765GM 
and 1785GM 17-inch "green" monitors: 

"Best 17-7. monitor" (Monthly PC Magazine, Japan). 
"Best overall performance" (Soft & Micro Magazine, France). 
"One of the best montiors...bright, sharp display and excellent 
colors" (Windows Magazine, Sept. '94). “Symbol of Excel- 
lence Award" (CETDC/ Business Week Asia, Taiwan). 
"Best Display Products” (Computex/Byte, Taiwan). 

Not only does the larger, flat-square tube give you 


Were Becomit 
Very Big In Monitors. 


more display area for Windows; an ultra-fine .26mm dot 
pitch and flicker-free 1280 x 1024 at 75Hz resolution 
bring your graphics to life as never before. 

Users thrive on the ergonomic design; anti-glare, 
anti- reflection, anti-static screens; and its front- 
mounted, full-featured digital touch-panel. 

These new low-radiation (MPR II-compliant) 
"green" monitors use only five watts of power when 
“on” but inactive. That's six times better than even 
the US EPA’s own Energy Star guidelines. 

So how did we get so big so | 
fast? Simply by giving you more 
for less. For more information, 
call your nearest CTX office. 


CHOICE OF THE PROS 


USA Headquarters 20530 Earlgate Street, Walnut, CA 91789, 909-595-6146, Fax 909-595-6293 Technical Support 1-800-888-2012 BBS 909-594-8973 Southern Region 6624 Jimmy Carter 
Bivd., Norcross, СА 30071, 404-729-8909, Fax 404-729-8805 Eastern Region 481-A Edward Ross Drive, Elmwood Park, № 07407, 201-646-0707, Fax 201-646-1998 Midwestern Region 
500 Park Blvd., Ste. 295C, Itasca, IL 60143, 708-285-0202, Fax 708-285-0212 Southwestern Region 1225 E. Crosby Rå., Ste. A21, Carrollton, TX 75006, 214-416-9610, Fax 214-245-7447. 


©1994 CTX International, Inc. All brand names are trademarks or registered trademarks of their respective owners. 
* Official 1993 Monitrak U.S. monitor sales research. 
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If you are looking into buy- 
ing a proven business com- 
puter monitor look no fur- 
ther. 

*BYTE magazine found the 
Sceptre 15-inch color moni- 
tor to be the "best overall" 
in performance and quality. 
Better than NEC, IBM, 
Mitsubishi, and Zenith in 
screen quality, cost, power 
conservation and distortion 


tests. 


Sceptre 14" CE-61N 


Sceptre 15" CC-615GL 
Award-Winning Professional Ultra 
VGA Color Monitor 


JANUARY 1994 


DVT 


JANUARY 1994 
GENERAL BUSINESS 
COLOR MONITOR 
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PC Digest rated Sceptre's 
CC-615GL *1 after com- 


bining scores for quality, 


PC Di 


RATINGS REPORT 


usability, power consump- 
tion and features. 

The experts have already 
compared for you. So, if 
you look at the facts we are 
confident that you will be 
looking into a Sceptre high 
resolution color monitor. 

Sceptre manufactures a 
complete line of business 
monitors. For more infor- 


mation please call 
1-800-788-2878. 


Sceptre 17" CC-617GL 


quality test. The FlexScan BYTE BEST 17-INCH 


F560i-W ($1279) uses a Toshi- 
ba picture tube, offers above- 
average image quality, pro- 
vides higher contrast, and 


exhibits less distortion than the 230 eO / л IEE NEC MultiSync XE17 


FlexScan T2-17. The FlexScan 
F560i-W's front control panel NEC has always produced high-quality monitors, and the MultiSync XE17 


— 15 more sophisti- eau is no exception. When connected to a Plug and Play system, it nego- 


| Weighting for | cated than the tiates an optimal configuration and offers that as the default 


New and improved from NEC 


Best | FlexScan T2- <= setting. Its power management conforms to the VESA DPMS (Display 
DISPLAY 40%: 17’s. However, Power Management Signaling) method. Front-panel buttons let you 
i S = you can access easily navigate through on-screen menus and adjust contro! settings. The color 
нА, the FlexScan Т2- accuracy of the monitor can also be customized. NEC uses a flat-screen CRT, and its 
Contrast 10% 17’s advanced multilayered screen coating reduces glare and contributes to an excellent screen- 
OVERALL features using an contrast rating. The monitor received an excellent usability rating, due in part to its superb documentation. 
т hein: T———M Ee 
Features 20% The two 17-inch OVERALL — QUALITY FEATURES 007 MAXIMUM OISPLAY MAXIMUM RESOLUTION 832x624 OR HIGHER 
Usability 20% Nanao monitors PRICE SCORE — INDEX — SCORE PITCH AREA (MM) NOMINTERLACED МАС SUPPORT 
offer superb fea- BEST МЕС MultiSync XE17 $1060 AAAA AAAA AAAA 28 316х237 1024x768 4 
tures and above- RUNNER-UP Nanao FlexScan T2-17 $1299 ААДА AAAA АЛАА 25 328х242 1600x1200 4 
average uSabili- RUNNER-UP Samtron SC-728SXL $850 AAAA AAAA AAA 28 320х240 1280x1024 Y 
ty—they should, considering RUNNER-UP CTX 1785GM $1049 ААДА AAAA ААДА 26 325x225 1600x1280 4 
their price tags. RUNNER-UP Samsung SyncMaster 17GL $849 AAAA AAAA AAA 28 320240 1280x1024 V 
The Samtron SC-728SXL RUNNER-UP IBM 17Р $1260 AAAA AAAA ДАДА 26 315х235 1600x1200 4 


ranks third overall and earned А 
the best overall image-quality A remarkable image from Samtron 


rating. This unit was practical — — 
ly free from misconvergence, f Te elt P VE mg Samtron SC-728SXL 
and only four other monitors 
— — —— received a better 
Weighting for power rating. 
High Quality Both CTX In- 
She ternational 
| Боан 1785GM and the 
egibility 30% » 
"MEE 1765GM moni- 
Contrast 10% tors placed well in 
the 17-inch class. 
TE The 1785GM 


The Samtron's high quality ranking is due mainly to its excellent performance in the 
convergence test. The unit's average was only .02 mm (the Philips and Megalmage 
models were its closest competitors at .029 mm). The Samtron features antistatic CRT 
coating, flat-screen CRT technology, and above-average contrast. Although it employs 
dynamic focusing, its image sharpness was only average. And it performed below the 
norm in the legibility test, The Script font was not legible below 14 points (13 points 
was the average for 17-inch monitors), and the Times Roman and Arial fonts were not 
readable when their point size was smaller than six (the-average being five points). 


exhibits an ex- OVERALL QUALITY — FEATURES DOT © MAXIMUM DISPLAY MAXIMUM RESOLUTION 832x624 OR HIGHER 
tremely sharp Hi- PRICE SCORE — INDEX — SCORE PITCH AREA (MM) NONINTERLACED MAC SUPPORT 
tachi display with sær Samtron SC-728SXL 5850 AAAA AAAA AAA 28 32040 1280x1024 V 
a .26-mm dot ннер Sony Multiscan 175e 51250 AAA AAAA AAA 25 300x225 1600x1200 и 
pitch. The 1765GM offers bet- ннер Dyna Micro MON-172GLR $699 ААА AAAA AAA 28 300x225 1280x1024 
tercontrast and exhibits less mis- RUNNER-UP CTX 1765GM $999 AAA AAAA AAA 27 325х245 1280x1024 и 
convergence with its .27-mm — RUNNER-UP Megatron Megalmage 5679 ААА AAAA AAA 28 300x225 1280х1024 4 
dot-pitch Matsushita picture RUNNER-UP ADI MicroScan5EP 5769 AAA AAAA AA 28 320x240 1280x1024 
tube. The stylish monitors look 
identical from the front. Low cost, low power, high quality 


IRE SORI VETE], I| NY i. rii — س‎ 
second only to the Samtron a EX. TT 
SC-728SXL in our High Qual- LOW COST (UNDER $800) ADI MicroScan БЕР 
ity category. Sony’s Trinitron 
display technology produces 
vibrant, fully saturated colors. 
The Multiscan 17se’s three fac- 
tory preset color modes and 
one user-adjustable color mode 
let you adjust on-screen colors 
to match printouts. 


With its $769 MSRP, the ADI MicroScan SEP finished as our Low Cost winner. It offers higher contrast and pro- 
duced a lower distortion index than that of the Samtron SC-728SXL. The MicroScan 5EP's power rating indicates 
the efficiency of the system's intemal power management system; however, its .28-mm dot pitch, lower-than-aver- 
age number of user-definable modes (only eight), and lack of an on-screen manu adversely affected its features rat- 
ing. Digital contrast and brightness controls are located on the front of the unit; more sophisticated controls (I.e., 
horizontal phase and width, vertical size and shift, and degauss) are located behind a protective cover. | 


OVERALL QUALITY — FEATURES DOT MAXIMUM DISPLAY MAXIMUM RESOLUTION 832x624 OR HIGHER 


PRICE — SCORE — INDEX SCORE PITCH AREA (MM) NONINTERLACED MAC SUPPORT 
KEY BEST ADIMicroScan5EP $769 AAA AAAA AA 25 320x240 1280x1024 
RUNNER-UP Orchestra Tuba-ll $795 AAA AAAA ДААА 26 330x241 1600x1200 
Excellent AAAA Good AAA RUNNER-UP MegatronMegalmage $679 ААА AAAA AAA 28 300х225 1280x1024 и 
Fair АА Роог А RUNNER-UP NSA Hitachi Super 17s $795 ААА AAAA AAA 26 316237 1280x1024 v 
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How We Tested 


e tested 17-inch monitors that 
support a noninterlaced res- 
olution of at least 1024 by 
768 pixels at a refresh rate of 
70 Hz, as well as 20- and 21-inch mon- 
itors that support a noninterlaced reso- 
lution of 1280 by 1024 pixels at 60 Hz. 
We tested all monitors using BNC con- 
nectors (if they were available). 

We use a Klein optical gauge to mea- 
Sure convergence and a Tektronix lu- 
minance photometer to measure screen 
contrast. On the software side, Sonera 
Technologies’ Display Mate Professional 
and NSTL’s monitor-testing software 
let us make detailed evaluations of im- 
age quality. 

BYTE conducted more than 40 sepa- 
rate visual inspections on each monitor, 
using software-testing tools. We per- 
formed al] Windows-based tests at stan- 
dard resolutions for each class of mon- 
itor (1024 by 768 pixels at a 72-Hz 
vertical refresh rate for 17-inch moni- 
tors and 1280 by 1024 pixels at a 60- 
Hz vertical refresh rate for 20- and 21- 
inch monitors). As our test-bed, we used 
Graphics Pro Turbo video adapters (with 
4 MB of VRAM) by ATI Technologies 
and Compaq Deskpro 66M computers. 


DISPLAY QUALITY 


For measuring overall image quality, 
we used three monitors of low, middle, 
and high quality as a control set: They all 
displayed the same image. 

To measure image sharpness, we used 
an NSTL utility that produces 1- and 2- 
pixel-thick RGB boxes at the outside 
edges of the screen. We examined how 
well each monitor displays each box and 
black line. A second series of images 
measured the monitors’ abilities to dis- 
play fine vertical and horizontal lines. 

Distortion manifests itself as oddly 
shaped screen images. Testers measure 
the lengths of a series of lines displayed 
on the monitor, and DisplayMate cal- 
culates a percentage of distortion. 

The legibility test offers a real-world 
measurement. Testers decided at which 
size text was both readable and legible 
from a standard reading distance of 24 
inches. 

We determined the overall display- 
quality score by calculating the weighted 
average of the image-sharpness (40 per- 
cent), contrast-ratio (10 percent), con- 


TESTING TOOLS - 

KLEIN CONVERGENCE GAUGE : 
This gauge works on the principle of 
optical reconvergence, measuring the 
amount of reconvergence necessary - 


d 
£ 
Ё 


to define the convergence error ргеѕ- kin throug the Klein convergence gouge. | 
erit. Misconvergence displays itself as white areas or lines that have a tinge of © 
RGB. The Klein model CM7AG gauge contains three prisms, each passes one of 


outer two prisms shift. Rotating the outer prism makes the image beneath it ap- 
` pear to shift. The amount of shift is calibrated in millimeters. The gauge scales 
read the convergence error present when the three colors of the image shift into 


Sas 1 


optical reconvergence. 


| : TEKTRONIX J17 LUMACOLOR PHOTOMETER AND 

| SENSOR HEAD 

| The J17 is a hand-held digital photometer, r ra 

4 diometer, and colorimeter. The backlit unit fea- 

| tures auto-ranging, auto-zero, readings in English — 
| or metric units, and an RS-232D interface. The 
3 H7 ‘supports the fully interchangeable 31800 5 


| 
| 
| 
the phosphor colors of the CRT. The stationary center prism is a reference; the 


i series of heads that provide the ability to make _ 


= The v Limiscolors s serisor r head 
sticks directly to the screen with a a 
suction enp. 


vergence (20 percent), and legibility (30 
percent) tests. We combined this score 
with the image-quality (45 percent each) 
and the distortion (10 percent) scores. 

Using a digital multimeter connected 
to the power system of the monitor, we 
measured power consumption when 
each monitor displayed a full Windows 
screen and when the screen was blanked. 
For VESA DPMS-compliant (Display 
Power Management Signaling) moni- 
tors, we measured power consumption in 
suspend mode. 


FEATURES 


The features we judged included the 
number of factory preset and user- 
definable modes, type of video connec- 
tors, maximum usable screen area, 
weight, maximum resolution, power 
management, and electromagnetic radi- 
ation emission specifications. 

For Best Overall winners, we calcu- 
lated the weighted average of the image 
sharpness (40 percent), contrast ratio 
(10 percent), convergence (20 percent), 
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- a variety of light measurements. We used the — 
- 11820 chromaticity head for taking chromaticity mu 
- measurements of displays, ambient-lighting mea- 
i surements, and light-source measurements. Lu- is 

| тіпапсе values are initially displayed in cd/m? _ 

- but can be converted to foot- lamberts with the 5 | 
. press of a button. 


and legibility (30 percent) tests. We 
weighed this score equally against the 
total for image quality, features, and us- 
ability (20 percent each). Distortion (5 
percent) and power consumption (15 
percent) are the remaining two compo- 
nents. The 17-inch monitors that priced 
under $800 and the 20- and 21-inch 
monitors that priced under $2000 were 
eligible for the Low Cost category. 


Contributors 


Anthony J. Lennon, Project Manager NSTL, 
evaluates portables, systems, peripherals, and 
network hardware. 


Siva Kumar, Technical Analvst/NSTL, specializes 
in hardware and network-operating-svstems testing. 


Maggi Bender, Tester/NSTL. 


The Lab Report is an ongoing collaborative project 
between BYTE magazine and National Software Testing 
Laboratories (NSTL). BYTE magazine and NSTL are both 
operating units of McGraw-Hilf, Inc. Contact the NSTL 
staff on the Internet at editars@nstl.com; at NSTL, Inc., 
Plymouth Corparaie Genter, Plymouth Meeting, РА 
19462; or at (610) 941-9600. Contuct BYTE on the 
Interuet or BIX at editors@bix.com or at (603) 924-928]. 


REACH FOR THE 


or generations, we have looked to the stars as symbols of that which cannot be reached. 
To be considered a star, one must display rare talent and ability to rise above the masses. 
While the average person may never literally reach the stars, it is possible to put one to 
work for you. ж Consider the Samtron StarPower" line of high resolution monitors. Featuring 
digital controls, flicker-free screens to ease eye strain and non-interlaced displays for edge to edge 
viewing, the entire line complies with EPA Energy Star” standards. Ж In addition, every Samtron 


monitor comes with an unparalleled three year parts and two year labor warranty, adding up to 


БА ГОМ 


MONITORS WITH MONITORS WITH STARPOWER ER 


heavenly performance at down-to-earth prices. 


* Contact your local dealer about the StarPower line. 


You wont even need a telescope to see them up dose. 


The EPA Enegy Sur" omblom does net represent ЕРА endorsement of мү product к service. Speciicatens иеп! te chasg wt nebee- YEA п 2 usdesark rd inernabaeal билт: Machines Са. Lid Seress c smudated. 
Circle 113 on Inquiry Card (RESELLERS: 114). 


SCL-728SXL 

17" Flat Screen 

1,280 x 1,024 (60Hz) High Resolution 
Mac Compatible 


*^99$9094*09909009»9997 0099990999999 9»9089999090999009900090€9999?99979* 


$C-528UXL 
15" Flat Screen 
1,280 x 1,024 (GOHz) High Resolution 


9$966599»090Dà 29200 *ÓJ7B19 PóvupabvbhétdO0tutEoPopseneo pat Coo bó ONE 


< w» 
SC-428UXL 
14" 1,024 x 768 ( 75Hz) High Resolution 
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The StarPower Line Features: 

• Super Fine Dot Pitch 

* Low Emission, MPR Il 

* VGA, SVGA, XGA, VESA 
Compatible 

* Multi-Scan 


* Power Saving 


{РА POLLUTION PREVENTER 


SAMTRON DISPLAYS, INC. 

14251 E. Firestone Blvd. #101 La Mirada, CA 90638 
Та; 310 802-8425 Fax: 310 802-8820 

Customer Service: Tel: (800) SAMTRON. 
Distributors: Canada, Ted: (416) 858-3000 

Mexico, Tel: 011-525-325-0993 
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UPSCALE DISPLAYS 


f you conduct group presentations, design large and 
complex CAD drawings, run desktop publishing ap- 
plications, or edit color graphics, you should consider a 
20- or 21-inch monitor. At 800- by 600-pixel resolution, 
a full-screen presentation would be clear even from the back 
of a conference room. А number of the products also feature 
BNC video connectors, which let you chain several monitors 
together. 

These large-scale monitors are expensive and demand a 
premium in desk space. They are also power-hungry de- 
vices. In active mode, the monitors consume an average of 
116 W compared to an average of 90.9 W for the 17-inch test 
units. However, they are all Energy Star recipients. All the 
units also meet Sweden’s MPR-H standards for CRT emis- 
sions, but only seven of the products carry FCC Class B 
ratings. 

The Philips Brilliance 21А and Nanao FlexScan F760i-W 
finish with nearly identical overall ratings. The Philips, 
which lists for over $900 more than the Nanao, finished 
with the highest overall display-quality rating. 

The NSA Hitachi SuperScan Elite 21 finished slightly 
behind the Nanao FlexScan F760i-W and Philips Brilliance 
21A in the overall rankings. Because the unit contains an ef- 
ficient internal power management system, and it also earned 
the third-highest display-quality rating. Its MSRP of $1995 
made it the Low Cost winner. It comes with Windows-based 
software that lets you control the monitor's settings using 
your mouse via an RS-232 port. 

The Radius SuperMatch 21*T XL’s high overall rank is 
due mainly to its excellent usability rating. The monitor 
comes with superior documentation. It also received high 
marks for its easily adjustable 180-degree tilt-and-swivel 
range. However, the Radius performed poorly in the legi- 
bility test. 

Power management is not the ViewSonic 21's strength. 
However, it is priced under $2000, offers above-average 
image sharpness (thanks to its dynamic focus circuit), and 
does not suffer from image distortion. Its contrast ratio is 
aided by a high-power video amplifier that enhances bright- 
ness. The monitor makes use of flat-screen CRT technology 
and can store up to 21 types of timing. 

The Nokia Multigraph 445X provides excellent features 
and ranks near the top in power management. The Nokia's 
display wasn't as bright as those of many of the other units, 
which lowered its contrast ratio. It exhibited slightly higher 
misconvergence than the norm but provided above-aver- 
age performance in the remaining display-quality tests. Sub- 
par multilanguage documentation hurt the monitor's us- 
ability rating. 

The Idek/liyama VisionMaster MF-8221 ($1945) is the 
least expensive of the 2]-inch monitors. It has an excellent 
quality score but only fair usability. In the legibility test, it 
provided the best-overall performance. The three Vision- 
Master models also provide excellent quality. The MF- 
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Aperture grül/shadow mask АП monitors have 


an aperture grill or shadow mask, a 


piece of thin, perforated metal through 
which. electron beams pass before strik- 
ing phosphors. While most picture 


tubes. use a dot mask, one with very 
· smalt holes, Sony's Trinitron picture 
tubes use a mask with long vertical 
` slots. The geometry of the openings of 


the masks prevent the electron beams 
from striking the wrong phosphor dots. 


-The electron beam for red Is blocked. 
from illuminating blue phosphors by the 


mask; in other words, the mask creates 
a shadow over the blue and green dots 


when the beam {ог red passes. 


Blooming Blooming occurs when the 
me on a monitor appears to grow 

in size when that image 
is brightly illuminated. 

| You. will see this most 
I1 characters or objects. 
Characters become unfo- 
cused as the pixels. 
spread and defuse. 


F Convergence/misconvergence Monitors use 
` the RGB color model, producing white 


by illuminating the three phosphor dots 
of a color triad simultaneously. Conver- 
gence is a monitor's. ability to precisely 


- iMtuminate- each dot.in the triad. This is 


difficult because the-electron beams for 
RGB must converge exactly on each 
triad. Misconvergence occurs when the 
electron beams scan the wrong dots 


..ofatriad and manifests itself as col- 


ored edges on white objects. High. 
levels of misconvergence appear as 
shifted colors. 


. Dot pite Dot pitch refers to the distance 
- between the centers of RGB phosphor 


dots that make. up the color triad. 
Smaller distances generally mean 
greater resolution capability. Comparing 


а monitor with a .53-mm dot pitch to 
one: with a .28-mm dot pitch is similar: 


to comparing a 9- and 24-pin printer. In 
products using the Trinitron aperture 
grill, the dot pitch refers to the center- 
to-center distance of the vertical grill 
openings. 


Horizontal frequency This Indicates the 
number of horizontal lines illuminated 
on-screen їп 1 second, Increasing reso- 
lution requires greater horizontal fre- 


quency. 
Vertical refresh rate The speed at which the 


electron beams scan across the.screen 
from top to bottom is the vertical re- 
fresh rate. The beam of electrons 
sweeps across the phosphor dots a line 
at a time. The phosphor absorbs the en- 
ergy of the beam and releases this en- 
ergy as light. As the energy is used, the 
light fades. If the beams do not return 


.to the-phosphor dots quickly enough, 


the image starts to fade. This results In 
a visual effect called flicker. High re- 

fresh rates reduce flicker and Keep the 
image sharp and stable. As resotutions 


AND 21-INGH MONITORS 


KEY TERMS 


increase, the need for-higher refresh 
rates also goes up; Higher resolutions :' . 
require тоге and smaller pixels, and D i. 
prevent image degradation, they must 
be refreshed more often. 


Interlaced/noninterlaced In interlaced mode, 
the display image is divided inta two ` 
fields consisting of either odd or even’ 
scan lines. On one pass, the electron 
beams refresh the even lines, and then 
on the next pass, they re- m 
fresh the odd lines. Nonin- 
terlaced means the.elec- 
tron beams scan every 
line of the display on each am нн 
vertical sweep. Manufac- Nosintertaced 
turers developed interlac- | т; 
ing as а way of pushing 
higher resolutions 
through the narrow band | 
width of early dísplays — 
and video adapters. Interlaced: 
Products that support greater ‘signal 
bandwidth do not need to interlace. You 
should cansider only the maximum non- 
interlaced resolution when evaluating 
monitors, 


Degaussing Strong Е ‘control 8 
the deflection of the electron beams 
used to illuminate phosphors. These 
electromagnets are susceptible to inter- 


ference from the earth's magnetic field... 


As you pan or tiit the monitor, you pass 
it through these magnetic fields, which 
can causa.the monitor to display color 
shifts or blotches of discoloration. The 
degauss control realigns the electron 
beams and reduces screen discol - 
oration. 


Multiscanning vs. fixed frequency A multiscan- 
ning monitor has the ability to скот | 
to virtually any frequency between the. 
high and low limits of its controlling 
electronics. А fixed-frequency monitor ' 
wilf accept video signals at one of a 
limited number of combinations that 
must match the signals the display . 
adapter provides. All the products in: 
this review offer multiple-frequency. 
synchronization. 


Resolution The size of the pixels con- 


. tributes to the sharpness of the image . | 


andthe amount of an image displayed; s 
Increasing resolution requires more and 
smaller pixels. Standard VGA resolution 
is 640 pixels horizontally and 480 pix- 
els vertically. We tested monitors capa- - 
ble of resolutions as high as 1600 i 
pixels by 1280 pixels. increasing the 
resolution means sending more data; 
consequently, monitors offering high 
resolutions must also provide greater 
bandwidth. High-resolution modes.aíso - 
require faster refresh rates. 


800 by 600 pixels. — 1230 by 1024 pixels 


One button. One finger. 
Total control. 


en ae ЖЫ] ЕТ рне, C CE 


petam шын = һ теь = =з 


HENCE 


Our FlexScan? professional 
display monitors now include Screen Manager,” 
a powerful, on-screen control system 
that puts all vital image controls at 
your fingertips. Screen Manager | 
gives you the feeling of a graphical user environment (GUI). ® e 
All adjustments for color, distortion, sizing, moiré reduction barro SE Ed 
and other functions are easily made by scrolling through a series a  " 
of on-screen menus with our popular thumbwheel. Setting each — е 
individual adjustment is as easy as clicking оп a mouse. ScreenManager 1 another N AN O 
Nanao innovation, and an answer to the growing need for less intimidating technology. 

With ScreenManager, Nanao’s award-winning family of monitors — featuring 
ultra high resolutions, sharp edge-to-edge focus, and energy-saving features — are better Superior In Every Detail 
than ever before. Because they’re easier to use. Just think. You don’t have to keep looking 22 А 

| | — ——— NANAO USA CORPORATION 

at your manual for instructions. All the adjustments you need to make are displayed right 23535 Telo Avenue, Torrance, CA 90505 
on the screen. When we developed ScreenManager, we put monitor control right where (310) 325-5202. Fax: (310) 530-1679 


it belongs — at your fingertips. 1-800-800-5202 

иретит In Fryn Detail гу à "nd trader of Nanan Corporation. 

۴ rece ALmuge dtiplrys ome menu at 3 tome, ЅстеспМанзрг? aruslable on 

3 Year Warranty ected mundels, **3 year on F © L. 1 vear on CRT. АЙ product names are 


trademarks of ther respecte compares. ©1994 Nandu USA Corporation. 
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C1491 CASSIE CATE 


Panasonic's PanaSync"/Pro series of monitors brings screen resolution to a higher level. 


Gaze at Panasonic's C-1792P and C-2192P ultra-high- 
resolution digital monitors and you'll experience one 
of the sharpest, true-to-life pictures in the industry— 
thanks to our state-of-the-art DO-DAF technology. 

The key is our patented DO-DAF™' electronic gun. 
Unlike conventional DAF guns, which create a high 
degree of distortion, moire and a degradation in 
horizontal resolution, our DQ-DAF gun produces 20 
percent less spot aberration, resulting in minimal moire 
and higher resolution nght to the edges of the screen. 
And that means the precision accuracy designers 

and engineers are looking for. 

The C-1792P and C-2192P monitors were specifically 
developed for CAD/CAM, computer graphics and 
desktop publishing applications. 

*Ant-Glare, Anti Relacion, Arê Static 
осе Собра Оламе ннат and оси 


C-1792P C-2192P 


C-1591E*] C-1791 | C-1792P} C-2192P 
ENUURERENENERBEN 
TE 
| Resolution 1024 fone Б 1280 
EA Te Tv ArT 
Солто Sy stern 
өө | ew 
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Their ultra-high-resolution, PanaPerfect™ Control 
System and AGRAS™* coating make them ideal for 


3D and multimedia technologies. I 


Pansonic's on-screen display has 17 


control functions for precise, quick and 
easy adjustments on everything from 
brightness to position to image color. In fact, the 
PanaPerfect Control System is a feature you'll find on 
virtually all our monitors. 

With monitors starting at 14 inches, there's one to suit 
every person and every application. And each is as 
clear and picture perfect as the next. 

Panasonic's professional series of monitors. Clearly 
above the crowd. For the authorized Panasonic dealer 
nearest you call 1-800-742-8086. 


Panasoni ic, 
OA 


Office Automation e 
y 1 


Circle 98 on Inquiry Card. MN3-BY 


8221 апа MF-8621 contain a Bede d BB DEB Sal Dias А 20- AND 21-INCH 


power-off sensor that auto- 
matically places the monitors 
in standby mode when no one 
is in front of them for over an 


hour. The control buttons are BEST (ods 7-18 E Nanao FlexScan F760i-W 


located on a sliding tray that 
pops out from The Nanao uses a flat-screen CRT, dynamic focus, and 


Weighting for the base of the eu dynamic-beam spot-control circuitry to reduce distortion and 


Superior image quality and control 


Best Overall unit. The MF- achieve superior image quality. The monitor automatically 
DISPLAY 40X: 8221 is VESA Ue powers on and off with the PC. A blank screen triggers the 


e enel a DPMS-compli- power-save mode, and the monitor switches to the lowest 
"-———a ant (Display power mode after a user-specified time period; after that, only the 
Contrast 10% Power Man- microprocessor remains active. Sophisticated color controls let you change 
OVERALL agement Sig- the white-point temperature setting, color gain, and color contrast of the 
ao naling). You screen image. After Dark with Ecologic video blanking and Colorific color- 
сле Ад can adjust the calibration software are bundled with the unit. 
Usability 20% displayed im- 
age from up to OVERALL QUALITY FEATURES DOT — MAXIMUM DISPLAY MAXIMUM RESOLUTION MAC L6-INCH 
3 meters away, PRICE SCORE INDEX SCORE SIZE PITCH AREA (MM) NONINTERLACED SUPPORT OR HIGHER 
using a remote- BEST Nanao FlexScan F760i-W 52069 AAAA АДАА ДАДА 21” 28 403х298 1280x1024 v 
contro! unit and the on-screen RUNNER-UP Philips Brilllance 21A 52999 AAAA ААДА AAAA 21” 28 406х304 1600x1280 v 
menu system. RUNNER-UP NSA Hitachi SuperScan Elite 21 $1995 AAAA АДАА AAA 21” 28 406х302 1600x1280 v 
The Mitsubishi Diamond RUNNER-UP Radius SuperMatch 21'T XL $2599 AAAA АДАА AAA 21" 31 380х285 1600x1280 v 
Pro 21T excelled in the image- RUNNER-UP ViewSonic 21 $1995 AAAA АДАА ДАДА 21” 25 402х301 1600x1280 v 


sharpness test. The monitor s 
uses dynamic-beam forming No trade-off for quality 


for focusing, and its CRT is | " 
HIGH QUALITY Philips Brilliance 21A Model 2130DC 


coated with antireflection, 
—— antiglare, and 
Weighting for i i ы. 
eighting antistatic coat The Philips exhibits the least amount of misconvergence of its class. It has a flat- 
screen CRT, with antistatic and antireflective coating and provides the top perfor- 
mance in the distortion test. It is second only to the Idek/liyama VisionMaster MF- 


High Quality ing. You can 


ЖЕГИР: adjust the dis- 


ae played image 8221 in the legibility test. However, the Philips’ contrast ratio is subpar, and it 
Convergence M viaa keyboar d provides only average image sharpness and quality. An LCD displays contro! mes- 
Contrast 10% or mouse, using sages and diagnostics, and a keyboard lock allows you to temporarily disable the 

its serial-inter- control panel. The monitor stores up to 19 different graphics resolutions, and you 
IMAGE QUALITY face kit, which can select up to three different white color temperatures. 


45% 


comes with a 
serial-control 


OVERALL — QUALITY FEATURES DOT MAXIMUM DISPLAY MAXIMUM RESOLUTION MAC 16-INCH 


cable and Dia- PRICE SCORE — INDEX — SCORE © SUE PITCH AREA (MM) NONINTERLACED SUPPORT OR HIGHER 
! mond Control вт Philips Brilliance 21A $2999 AAAA АДАА AAAA 21° 28 — 406x304 1600x1280 и 
for Windows software. Low RUNNER-UP Nanao FlexScan F76OI-W $2069 AAAA AAAA AAAA 21” 28 403х298 1280x1024 v 
contrast, power ratings, and rel- RUNNER-UP NSA Hitachi SuperScan Elle 21 $1995 AAAA AAAA AAA 21° 28 406x302 1600x1280 v 
atively high misconvergence RUNNER-UP NSA Hitachi SuperScan Supreme21 52745 AAA AAAA AAA 21° 26 406х302 1600x1280 
scores hurt the monitor’s over- 
all ranking. Excellent quality and a smart price 


The 20-inch Tatung CM- 
20МКК incorporates а dark- 
tinted antiglare tube that re- 
duces eye fatigue and provides 
the best-overall contrast (about 
17 percent higher than its clos- 
est competitor). The monitor's 
efficient power-saving system 
is second only to that of the 20- 
inch TVM AS 7G, but its per- 
formance in the convergence 
and distortion tests was poor, 
and the images weren't sharp. 


LOW COST (UNDER $2000) NSA Hitachi SuperScan Elite 21 


The flat-screen NSA Hitachi SuperScan Elite 21 is an excellent value; К finishes 
with a similar overall rating to the Philips Brilliance 21A Model 2130DC, which 
costs over $1000 more. The monitor's overall display quality is excellent. Its per- 
formance in the convergence and distortion tests is superior, and it features a dy- 
namic-focus clrcuit. Sophisticated digital controls are located on the cabinet front, 
or you can use the mouse or keyboard to adjust the image size, trapezold, rota- 
tion, and side pincushion. You can also adjust RGB color balance. Microprocessor- 
based preset functions can store 31 sets of geometry settings, Including the 
factory settings. 


OVERALL QUALITY FEATURES DOT MAXIMUM DISPLAY MAXIMUM RESOLUTION MAC 16-INCH 


KEY PRICE SCORE INDEX — SCORE © SUE PITCH AREA(MM) HONINTERLACED SUPPORT OR HIGHER 
EN ru BEST NSA Hitachi SuperScan Elie 21 $1995 AAAA AAAA AAA 21" 28 406х302 1600x1280 Vv 
ха чп - RUNNER-UP ViewSonic 21 $1995 ААДА AAAA AAAA 21" 25 402х301 1600x1280 " 
Fair АА Poor А RUNNER-UP kiekliyama VisionMaster MF-5221 $1945 ААА AAAA AAAA 21 28 406х304 1600x1280 v 
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ONORABLE MENTIONS 


The Idek/liyama | 
VisionMaster Pro | 
MT-9121 comes | 
with a remote-control | 
unit and an on-screen 
menu system. You can 
use the remote control 
within its slide-out tray 
or from a distance of 
up to 3 meters. A wam- 
ing sounds at 10-, 20-, ise EAE SIE 
and 30-minute intervals if you fail to return the remote to its | found on the control 
tray. You can also adjust tilt and swivel manually or via the remote | Panels (i.e., degaussing, 
control. A lock mode protects against accidental changes to dis- | enabling/disabling 

play settings. power management, 


The Mitsubishi Diamond Scan 17FS and the Dia- 


mond Pro 21T let you adjust their displays using your mouse 
or keyboard. To do this, the units must be configured with their 
serial-interface kits (included with the 21T and as an option on 
the 17FS). The serial-in- 
terface kit has a serial 
cable and Diamond Con- ll 
trol for Windows soft- 
ware that lets you make 
any of the adjustments 


selecting color tempera- 


If your computer has audio capability, the 17-inch | "''*: and adjusting RGB 
Nokia Valugraph 447L will let you hear voice messages from gains). NSA ELNEWMSU- 
its loudspeakers, without external audio equipment. It even perScan Elite series of 
includes sound balance and volume controls. Corresponding monitors also comes 
outputs of the computer are connected to left/right inputs on | with serial control soft- 
the monitor. If you want to silence the loudspeakers, you can ware that offers similar 
plug headphones into a socket on the side. functionality. 


LARGE-SCREEN COLOR MONITORS 


Dubious Achievements 


The Sceptre Technologies CC-617G and CC-617GL+ monitors have 
awkwardly placed degauss, brightness, and contrast slide controls. It would be easy to 
accidentally reset them when adjusting tilt and swivel. The power button is located on the 
right corner of the units and is difficult to locate if you are not familiar with the monitors. 
Front digital controls are located on the swivel base. You may need to consult the manual 
to determine how to access the rotation and pincushion controls. 

E 


The Idek/liyama VisionMaster MF-8617's LCD 


panel eliminates many. adjustment buttons, which gives the unit a sleek appearance. When 
you press the main button, the panel displays a menu that you can navigate by pressing the 
г plus and minus keys, a procedure similar to navigating menus on many printers. The problem 
with the unit's space-saving desi gn is is that menu items are abbreviated with three letter codes 

ш that you must look up in the documentation. For 
instance, the code for pincushion adjustment is PCC, 
and the code for horizontal size is HSC. 


Р 
fs 
Ө 
А, 
E 
x 
Ш 
$ 
al 


« 

The screen display menu on the ETC Computer ViewMagic CA-1765SPL 
overlays the current screen. Because the menu isn't on a solid background, 
adjustments are difficult to see, especially from within a GUI, such as Microsoft 
Windows or X Window System. 


216 BYTE/NSTL LAB REPORT JANUARY 1995 


amsung. 


new point of view. 


SyncMaster 17615 a 


It's about how you work... Attitude, Satisfaction. Pride. 
The 17-inch SyncMaster" monitors reflect today’s 
changing lifestyles. Hassle-free. Value-oriented. 


Samsung tock for granted you wanted bright, crisp 


clear images that don't flicker. You're also concerned 


about safety and energy conservation, 


m. so they're standard on ће whole series. 
life should be as simple as possible, so we added 


* Fax-on-demand System 


“1994 балыгы Electrorses Алика inc. The EPA Energy Star Ingo ts nort to be coms rien! а 


= 
fe tt Westin inga Pup QA ip 


' \ з (PIE ЕТЕН itis] ERES ; 
i d I nin) paan | 


[| : E d 


| 
k 


innovative new features like On-Screen Display and 
Real Color Control, and os you would expect, the 


m m 
Maximum Resclution 1024 x768 1024 x 768 У z - "ni 
"Hanmunnesen.- a Gl Series comes with a two-year limited warranty. 
 atMaxeum Res {Hz} _ ч 
_MPR-H (Low Radiation pn aii Think about how you view your work. 
Samsung did. And came up with a TECHNOLOGY 
— á THAT WORKS 
whole new point of view. FOR LIFE 


For additional information, 
call 1-800-933-4110. 


product erdi jemi image пл SyndMester17GLs courtesy of Мал Quan Deug ОНке ELECTRONICS 


now available for product specifications 201-229-4053 


Circle 155 on Inquiry Card. 


и Е =т= : 3 Е = . E. | m | ч ч 
R O l, | d F A l. | 4 ( ) I^ || 4 A Н ( FE, = د‎ С, R 
PRICE AS DOT PITCH 
TESTED OVERALL QUALITY USABILITY POWER FEATURES SCREEN (MM)/MASK 
MANUFACTURER MODEL (MSRP) SCORE INDEX INDEX SCORE SCORE SURFACE TYPE 
ADI Systems, Inc. MicroScan 5AP $859 AAA ДАДА ААДА ААА ААА NG .26/dotted 
ADI Systems, Ine. MicroScan 5EP $769 ААА АДАА ДАДА AAA AA NG .28/dotled 
Amdek AM/B17E $769 ААА ААА АА А ААА NG, AS .26/dotted 
CTX Intemational, Inc. 1765GM $999 ААА АДАА AA AAAA AAA All apply 27/dotted 
CTX Intemational, Inc. 1785GM 51049 AAAA АДАА ААА AAA AAAA All apply .26/dotted 
Dyna Micro, Inc. MON-172GLR $699 ААА ДАДА А АА ААА All apply -28/dotled- 
ETC Computer, Inc. ViewMagic CA-1765CPL $659 ААА АААА АА ААА AAA AG, FS .26/dotted 
ETC Computer, Inc. ViewMagic CA-1765SPL $659 AAA АДАА AA AAA AAA AG, FS -26/dofled 
Goldstar U.S.A., Inc. 1725 $900 AAA AAAA AAA AAAA AA NG, AS .28/dotied 
IBM PC Со. ІВМ 17Р $1260 AAAA ДАДА ААА АА АДАА AR, AS .26/aperture gri 
Idek/liyama North America VisionMaster MF-8617 $799 ААА ДАДА АА АА АААА AS, AR .26/dotted 
‘MAG InnoVision, Inc. OX17F $729 ААА ДАДА AA АА ААА NG .26/8ойей 
MAG InnoVision, Inc. MXP17F $1299 AAA AAAA AAA A AAAA NG, AS .26/dotied 
Megatron Megalmage S17MGP $679 AAA ДААА АА ААДА AAA NG, AS, Silica -28/dotied 
Mitsubishi Electronics America, Inc. Diamond Scan 17FS $1069 AAA AAA AAA AA AAA AS -28/dotted 
Nanao USA Corp. FlexScan F560i-W $1279 ДААА AAAA AAAA AA AAAA AR, AS .26/dotted 
Nanao USA Com. FlexScan T2-17 $1290 ААДА ДАДА АЛАА AA AAAA AR, AS .25/slotted 
А NEC Technologies, Inc. MultiSyne XE17 $1000 AAAA AAAA АЛАА ААА AÀAA АЅ,АС 28/dotted 
Nokia Display Products, Inc. Multigraph 447X $1199 AAA ДААА AA АА ААДА AG, AS .25/slotted 
Nokia Display Products, Inc. Valugraph 447L $695 ААА ДАДА ДА АААА AAA АС, AS, AR 25/dotled. 
NSA Hitachi Super 17s $795 ААА ДАДА ААА ААА ААА AG, AS, AR .A6/dotied 
NSA Hitachi SuperScan Elite 17 $1049 ДААА. АДАА AAA АА ААА AG, AS, AR 26/dotted . 
Optiquest, inc. 45000С $795 ААА ААА АА АА ААА Аб .28/dotted 
Orchestra Multisystems, tric, Tuba $769 AAA ДАА АА AAAA AA E 26/dotted: 
Orchestra Multisystems, Inc. Tuba-ll $795 ААА ДАДА АА ААА AAAA NG .26/dotted 
Panasonic Communications & Systems Co. C1791E $999 AAA ААДА АЛАА A ААА AS, Аб 2B/dotled . 
Philips Consumer Electronics Co. Brilliance 17А Mode! 1720DC $1099 ААА АААА АА AAAA AAAA All apply .27/dotled 
Qume QM1791 $9008 АДА ААА AA A AAAA NG .26/dotted ^ 
Radius SuperMatch 17 XL $1049 AAA АЛАА ААДА AA AAA All apply 27/dotted 
Relisys TF-1778L $945 ААА ААА AA AA AAA NG 28/dotled. 
Samsung Electronics America SyncMaster 17GL CST7687L $849 АДДА ДАДА  AAAA AAAA AAA AS, NG .28/dotted 
Samsung Electronics America SyncMaster 17GLs CFA7689L $949 ААА АЛАА АА АААА ДАДА AR .26/dotted 
Samtron Dispiays, Inc. SC-728SXL $850 ААДА АДАА АА ААДА AAA МО, А$ 28/dotted 
Sceptre Technologies, Inc. Sceptre CC-617G $695 AAA АААА AAA AAA AAA AN apply .28/dotteg 
Sceptre Technologies, Inc. Sceptre CC-617GL+ $695 ААА AAA AA AA AAA All apply .26/dotted 
Smile Intemational, inc. CA1706M2 $785 ААА AAA АА ААА ААА NG -26/dotted 
Smile Intemational, Inc. CA1717M2 $695 AAA ААА AA AAA AA NG -28/dotted 
Sony Electronics, Inc. Multiscan 17s¢ $1250 AAA ААДА A A AAA AG .25/slotled 
Tatung Co. of America, Inc. CM-17MKR $945 ААА ААА АА ААА ААА AG .26/dotted 
ТУМ Professional Monitor Corp. ТУМ AS бА $699 ДА ААА АА АА А NG, AS -2B/dotted 
ViewSonic ViewSonic 17 $995 ААА ДАДА ААА А ААДА AR, AG .27/dotted 
ViewSonic ViewSonic 17E $795 ААА ДАДА AAA A AAA AG, AS -28/dotted. 
ViewSonic ViewSonic 17G $845 ААА AAAA ААА А ААА АҢ, Аб .28/dotted 
Zenith Data Systems, inc. Z-Vislon ZCM-1740-UT $909 ААА АААА АА AA AAAA AG .26/slotted 
Sony Electronics, Inc. Multiscan 20se $2450 AAA AAAA A AAA AAA AG .30/slotted 
Tatung Co. of America, Inc, CM-20MKR $1695 AAA AAAA АА AAAA ДАА AG Stidotted 
TVM Professional Monitor Corp. TVM AS 7G $1199 AAA ДААА АА АДАА АДА NG, AS .3i/dotted 
Hitachi America, Lid, Accuvue GX-21 $2008 AAA ААДА AA AAA AAA AR .28/datted 
IBM PC Co. IBM 21P $2600 AAA ДАДА AAA AAA AAA AS, AR -3t/aperture grit 
Idek/liyama North America VisionMaster MF-8221 $1945 ААА АДАА АА AAA AAAA AG, AS, AR 28/dotted 
idek/liyama North America VisionMaster MF-8621 $2495 ААА АЛАА АА ААА АДАА AG, AS, ВР 26/dotted 
Idek/liyama North America VisionMaster Pro MT-9121 $2150 AAA АДАА AA AAA AAAA AG, AS, BP .Jü/slotted 
MAG InnoVision, Inc. MX21F $2199 AAA АДАА AA AAA AAA NG, AS .28/dotled 
Mitsubishi Electronics America, Inc. Diamond Pro 21T $2399 ААА АААА ААА АА ААА AS, AR, AG -3i/stotted 
Магас USA Corp. FlexScan F760i-W $2069 AAAA AAAA ААА АААА ААДА AR, AS .28/dotted 
Nokia Display Products, Inc. Multigraph 445X $2250 ДААА AAAA АА ААА AAAA AG 25/dotted 
NSA Hitachi SuperScan Elite 21 $1995 ААДА ААДА ААА АДДА АДА АС, АЅ, АВ .28/dotted 
NSA Hitachi SuperScan Supreme 21 $2745 AAA АДАА AAA AA AAA AG, AS, AR -28/dotled 
Philips Consumer Electronics Co. Brilliance 21А Model 2130DC $2999 АДАА ААДА ААА ААА АААА AR, AS .28/dotted 
Radius SuperMatch 21'T XL $2599 АДАА ДАДА АААА AA ААА AG, AS, АВ -3i/slotted 
RasterOps Corp. ClearVueColor 21 $2499 AAA AAAA АА АА AAAA All apply .25/dotted 
ViewSonic ViewSonic 21 $1995 ААДА ДАДА AAA AA AAAA AR, AG 25/dotted 


Key: Excellent AA AA Good AAA Fair A4 Poors Screen surfaces: AG = antiglare AR = antireflectiva AS = antistatic 


BP = bonded panel E = etched NG = nonglare 


GÀ = BYTE Best. 
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COLOR MONITORS 


MAX. DISPLAY MAX. HORIZONTAL x MIN. /MAX. HORIZONTAL — MIN./MAX. VERTICAL INPUT VIDEO 
WIDTH HEIGHT VERTICAL RESOLUTION MISCONVERGENCE (MM) — PICTURE-TUBE SCANNING FREQUENCY SCANNING FREQUENCY | CONNECTOR BANDWIDTH 
(MM) NI (PIXELS) CENTER SIDES MANUFACTURER (KHZ) (HZ) (15-PIN/BNC) (MHZ) 
320x240 1280x1024 < .30 < .50 Toshiba 30/64 50/100 Yes/No 85 
320x240 1280x1024 <.30 < 50 Hitachi 30/64 50/100 Yes/No 85 
300x225 1600x1200 2) 20 Hitachi 24/82 47/105 No/Yes 120 
325x245 1280x1024 .30 40 Matsushita 30/65 50/100 Yes/Yes 110 
325x225 1600x1280 .30 E Hitachi 30/85 50/100 Yes/Yes 135 
300x225 1280x1024 INP INP Toshiba 30/64 50/90 Yes/No 110 
329x245 1280x1024 < 20 < .30 Hitachi 30/65 50/100 Yes/No 75 
329x245 1280x1024 < .20 < 30 Hitachi 30/65 50/120 Yes/No 75 
329.5х248 2 1280x1024 40 55 Hitachi 30/65.8 50/120 Yes/No 112 
315x235 1600x1200 45 .40 Sony 31/82 50/110 Yes/Yes 139 
320x240 1600x1200 30 50 Hitachi 23,5/86 50/120 Yes/Yes 135 
328x248 1280x1024 20 .30 Hitachi 30/64 50/100 Yes/No 100 
328.6x249.1 1600x1280 .20 30 Toshiba 30/82 50/120 Yes/Yes 130 
300x225 1280x1024 INP INP Hitachi 30/64 50/100 Yes/No 106 
320x240 1280x1024 35 .45 Mitsubishi 30/78 50/130 Yes/Yes 110 
318x238 1280x1024 .30 45 Toshiba 3082 55/90 Yes/Yes 120 
328x242 1600x1200 30 40 Sony 30/85 55/160 Yes/Yes 130 
316x237 1024x768 <20 <.35 МЕС 31/65 55/120 Yes/No 85 
315x236 1600x1200 <30 <.40 Ѕопу 30/82 50/110 Yes/Yes 140 
327x246 1280x1024 .30 40 Hitachi 31/64 48/100 Yes/No 100 
316x237 1280x1024 .35 45 Hitachi 20/64 50/100 Yes/No 125 
325x245 1600x1280 35 45 Hitachi 30/82 55/120 Yes/Yos 135 
316x236 1600x1280 .30 .40 Hitachi 20/82 50/100 Yes/No 135 
330x241 1600x1200 30 40 Hitachi 30/78 50/90 Yes/Yes 110 
330x241 1600x1200 .30 .A0 Hitachi 30/82 50/90 Yes/Yes 135 
300x225 1024x768 .15 ‚35 Matsushita 30/64 50/160 Yes/No 86 
329x248 1600x1280 .30 A0 Matsushita 30/82 50/120 Yes/Yes 135 
300x220 1600x1280 .30 40 Hitachi 29/64 47/20 Yes/No 135 
225x300 1024x768 .30 40 Matsushita 31/64 50/90 Yes/Yes 100 
310x235 1600x1280 30 50 Hitachi 30/82 50/120 Yes/Yos 130 
320x240 1280x1024 30 40 Hitachi 30/64 50/100 Yes/No 106 
320x240 1600x1200 .30 40 Hitachi 30/82 50/120 Yes/Yes 135 
320x240 12B0x1024 .30 40 Hitachi 30/65 50/100 Yes/No 110 
328x245 1280x1024 < .30 <.50 Hitachi 30/66 50/90 No/No 110 
328x245 1280x1024 < .30 < .50 Hitachi 20/66 50/90 Yes/No 110 
325x245 1600x1280 30 40 Hitachi 30/80 50/90 No/Yes 100 
325x245 1280x1024 .30 40 Hitachi 30/65 50/90 No/No 80 
300x225 1600x1200 30 40 Sony 31.5/82 50/150 No/Yes 100 
290x218 1600x1280 35 50 Hitachi 28/82 50/120 Yes/Yes 130 
290x218 1280x1024 40 50 Hitachi 29/66 50/90 Yes/Yes 100 
316x237 1600x1280 .30 40 Matsushita 30/82 50/160 Yes/Yes 135 
305x231 1280x1024 .30 40 Mitsubishi 30/64 50/90 Yes/No 86 
320x240 1280x1024 30 40 Mitsubishi 30/64 50/160 Yes/No 86 
321x236.5 1280x1024 30 .40 Sony 30/82 50/110 Yes/No 140 
373x280 1600x1200 .30 40 Sony 31.5/85 50/150 No/Yes 100 
350x262 1600x1280 40 ‚55 Hitachi 28/82 50/120 Yes/Yes 130 
360x270 1600x1280 40 60 Hitachi 28/82 50/120 Yes/Yes 130 
415x310 1600x1280 90 45 Hitachi 26/90 50/152 Yes/Yes 130 
395x292 1600x1200 INP INP Mitsubishi 31/82 30/82 Yes/Yes 139 
406x304 1600x1280 30 40 Hitachi 25/85 50/120 Yes/Yes 135 
406x304 1600x1280 -30 40 Hitachi 25/85 50/120 Yes/Yes 135 
397x297 1600x1280 30 40 Mitsubishi 24.8/92 50/160 Yes/Yes 200 
407x304 1600x1280 20 30 Hitachi 30/82 50/120 Yes/Yes 135 
408x306 1280x1024 30 40 Mitsubishi 30/85 5/125 Yes/Yes 150 
403.298 1280x1024 .35 45 Hitachi 30/78 55/90 Yes/Yes 120 
400х300 1600х1200 .30 40 Matsushita 30/102 50/120 No/Yes 200 
406x302 1600x1280 30 40 Hitachi 30/94 50/150 Yes/Yes 160 
406x302 1600x1280 .30 EU Hitachi 31.5/107 50/150 No/No 200 
406x304 1600x1280 16 20 Hitachi 30/82 50/160 Yes/Yes 150 
380x285 1600x1280 .20/.30 40 Mitsubishi 30/85.3 50/152 Yes/No 150 
355x284 1600x1280 40 45 Matsushita 30/82 50/90 Yes/Yes 135 
402x301 1600x1280 30 40 Matsushita 30/82 50/152 Yes/Yes 150 


NI = noninterlaced. 


INP = information not provided. 
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ROLL CALL OF LARGE-SCREEN 


I е Ени im 

0 

2 DISPLAY MODES 

rr (NUMBER OF KI VERTICAL REFRESH RATE (HZ) 00° 0 0 5 1L 

PRESET/USER- УСА MAC 16-INCH SUPERVGA 1024x768 MAC 1280x1024 1600x1280 

"i MANUFACTURER MODEL DEFINED) 640x480 832624 800x600 1152x870 
ADI Systems, Inc, MicroScan 5AP 10/8 60 NWA 72 70 МА 60 101' 
ADI Systems, Inc. MicroScan 5EP 10/8 60 МА 72 70 МА 60 101' 
Amdek AN/817E 14/6 72 МА 72 76 72 76 60 
CTX International, Inc. 1765GM 15/10 75 75 75 75 МА 60 N/A 
CTX International, Inc. 1785GM 15/15 75 75 75 75 75 75 60 
Dyna Micro, Inc. MON-172GLR 16/16 72 NWA 72 70 МА 60 МА 
ETC Computer, Inc. ViewMagic CA-1765CPL 13/17 72 75 72 70 N/A 60 МА 
ETC Computer, inc. ViewMagic CA-1765SPL 13/17 72 75 72 70 МА 60 N/A 
Goldstar U.S.A., Inc. 1725 7/8 75 75 Varies 76 Varies 60 NA 
IBM PC Co. IBM 17P 14/16 72 77 72 75 75 77 60 
Idek/liyama North America VisionMaster MF-8617 6/21 73 75 75 70 75 80 66 
MAG InnoVislon, Inc. DX17F 16/8 100 75 90 76 N/A 60 N/A 
MAG InnoVision, Inc. MXP17F 26/8 100 75 120 100 МА 76 60 
Megatron Megalmage S17MGP 12/11 76 75 76 72 75 60' NIA 
Mitsubishi Electronics America, Inc. Diamond Scan 17FS 6/4 50 75 75 70 75 75 МА 
Nanao USA Сог. FlexScan F560i-W 9/19 60 75 72 70 75 72 60 
Nanao USA Corp. FlexScan T2-17 10/10 75 75 75 75 75 75 68 

ША NEC Technologies, Inc. MultiSync XE17 14/20 Vales 75 Varies Varies МА 87 N/A 
Nokia Display Products, Inc. Multigraph 447X 3/23 Varies INP INP 75 INP INP INP 
Nokia Display Products, Inc. Valugraph 447L 5/12 72 INP 75 75 INP INP INP 
NSA Hitachi Super 17s 7A1 100 100' 100 80 76 60 МА 
NSA Hitachi SuperScan Elite 17 7/24 120 120" 120 100 90 76 66 
Optiquest, Inc. 4500DC 9/6 72 75 72 75 75 72 60 
Orchestra Multisystems, Inc. Tuba 17/32 72 N/A 72 75 N/A 72 60 
Orchestra Multisystems, Inc. Tuba-ll 17/32 72 МА 72 75 N/A С. 60 
Panasonic Communications & Systems Со. С1791Е 17/17 72 75 72 72 75 60 МА 
Philips Consumer Electronics Со. Brilliance 17A Model 1720DC 12/15 60 75 72 70 75 76 60 
Qume QM1791 14/6 72.8 N/A 56.2 70 N/A 72 76 
Radius SuperMatch 17 XL 13/15 Varies 75 Varies 75 WA 60 МА 
Relisys TF-1778L 11/19 60 75 56 Varies 75 Varies 65 
Samsung Electronics America SyncMaster 17GL CST7687L 12/11 60 74.5 Varies Varies N/A 60 N/A 
Samsung Electronics America SyncMaster 17GLs CFA7689L 12/11 59.9 74.5 Varies Varies 75 Varies 60 
Samtron Displays, Inc. SC-728SXL 1410 60 75 75 75 N/A 60 МА 
Sceptre Technologies, Inc. Sceptre CC-617G 11/20 Veries 75 75 75 75 60 МА 
Ѕсеріге Technologies, Inc. Sceptre CC-617GL+ 11/20 Varies 75' 75 76 75 60 МА 
Smile International, Inc. CA1706M2 10/30 70 75 56 75 75 70 60 
Smile Intemational, Inc. CA1717M2 10/30 70 75 56 70 N/A 60 87' 
Sony Electronics, Inc. Multiscan 17se 911 60 75 72 Varies 75 Varies 60 
Tatung Co. of America, Inc. CM-17MKR 25/25 60 75 Varies Varies 75 Varies 60 
TVM Professional Monitor Corp. ТУМ AS БА 10/17 72 МА 72 72 76 60 М/А 
ViewSonic ViewSonic 17 8/8 152 75 120 100 75 76 66 
ViewSonic ViewSonic 17E 13/13 90 75 90 76 N/A 60 N/A 
ViewSonic ViewSonic 17G 3/8 120 75 90 76 N/A 60 N/A 
Zenith Data Systems, Inc. Z-Vision ZCM-1740-UT 9/20 72 WA 85 76 N/A 75 МА 
Sony Electronics, inc. Multiscan 20se 9/11 60 75 75 Varies 75 Varies 60 
Tatung Co. of America, Inc. CM-20MKR 25/25 60 75 Varies Varies 75 Varies 60 
TVM Professional Monitor Corp. TVM AS 7G 10/17 75 N/A 75 76 76 76 60 
Hitachi America, Ltd. Accuvue GX-21 4/16 60 132 75 109 75 72 
IBM PC Co. IBM 21Р 12/10 75 60 77 70 88 77 60 
Idek /liyama North America VisionMaster MF-8221 9/34 73 75 72 75 75 80 66 
(дек /liyama North America VisionMaster MF-8621 9/34 73 75 72 75 75 80 66 
Idek/liyama North America VisionMaster Pro MT-9121 13/32 73 75 72 75 75 80 72 
MAG InnoVision, Inc. MX21F 26/8 100 75 90 100 75 76 60 
Mitsubishi Electronics America, Inc. Diamond Pro 21T 12/10 60 75 75 Varies 75 78 66 
E tam USA Corp. FlexScan F760i-W 919 60 75 72 70 75 72 60 

Nokia Display Products, Inc. Multigraph 445X 14/14 60 INP INP 75 75 70 63.7 
NSA Hitachi SuperScan Elite 21 8/23 150 140° 140 115 100 85 75 
NSA Hitachi SuperScan Supreme 21 8/23 150 МА МА Varies 115 100 85 - 
Philips Consumer Electronics Co. Впїалсе 21А Model 2130DC 12/7 60 75 75 75 75 76 60 
Radius SuperMatch 21°T XL 9/6 60 74.5 Varies' 70 75 Varies 68.66 
RasterOps Corp. ClearVueColor 21 13/8 Varies 75 72 75 75 Varies 65 
ViewSonic ViswSonic 21 13/8 152 75 120 100 75 76 66 
p z BYTE Best. и = yes. N/A = not applicable. ° interlaced. МІ = noninterlaced. INP = information not provided. 
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COLOR MONITOR 
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DIMENSIONS 
NET (HEIGHT x 
MANAGEMENT WEIGHT WIDTHxDEPTH 
(LBS.) IN INCHES) 
48 17.5x16.1x15.2 
48 17.5x16.1x15.2 
55 16.2x14.7x15.4 
75 17.0x16.4x18.4 
55 16.4x17.2x18.4 
41 15.0x16.0x16.0 
39 15.9x16.5x17.3 
39 15.9x16.5x17.3 
41.8 17.1x16.5x18.9 
26 17.7х16.1х17.9 
47 16.7х16.2х18.3 
50.6 16.9x16.0x17.1 
50 17.3x17.3x18.8 
46 11.1x10.7x10.9 
47.5 16.0x16.1x17.3 
49,7 16.3x16.2x17.6 
55 16.4x16.2x18.5 
48 17.1x16.4x19.2 
44 16.2x16.9x18.4 
41 16.9x16.8x19.0 
45 16.6x15.9x17.2 
49 16.9x16.1x18.3 
48.9 16.3x16.2x16.9 
90 16.1x17.3x16.9 
50 16.1x17.3x16.9 
38.5 16.6x16.1x17.3 
46 16.5x16.5x17 
42.2 17.1x16.5x16.5 
44 16.0x16.3x16.8 
42 16.6x16.5x16.7 
46.2 17.1x16.6x17.0 
46.2 17.1x16.6x17.0 
50 16.0x16.0x17.0 
41 15.5x15.5x17.5 
41 15.5x15.5x17.5 
44 16.2x16.5x16.5 
42 16.2x16.5x16.5 
49.6 16.3x15.9x17.7 
50 15.0x16.2x18.9 
47 17.1x16.4x19.2 
39.5 16.6x16.1x17.2 
40.1 16.5x16.3x17.4 
38 16.6x16.1x17.2 
51 16.7x16.8x18.1 
66.1 18.7x18.7x19.7 
61 18.9х18.9х21.3 
63 18.7x19.2x21.6 
75 18.5x19.7x20.1 
84 19.7x19.5x21.5 
73 18.5x19.3x21.1 
73 18.5x19.3x21.1 
80 20.3x19.6x20.4 
75 19.4x19.8x20.6 
79.5 19.4x19.4x21.4 
77.2 19.2x19.7x21.1 
71 20.5x20.2x19.7 
73 18.7х19.2х21.0 
73 18.7x19.2x21.0 
82 19.0x20.0x21.0 
81 19.4x19.4x21.4 
66 18.8x19.9x20.1 
65 18.9x19.9x20.1 
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WARRANTY PHONE 
CLASS (YEARS) 
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TOLL-FREE 


NUMBER PHONE 


(408) 944-0100 (800) 228-0530 
(408) 944-0100 (800) 226-0530 
(408) 473-1200 (800) 722-6335 
(909) 595-6146 (800) 888-2017 
(909) 595-6146 (800) 888-2017 
(408) 943-0100 (800) 362-3962 
(510) 226-6250 МА 

(510) 226-6250 МА 

(201) 816-2000 N/A 

МА (800) 772-2227 
(215) 957-6543 (800) 394-4335 
(714) 751-2008 (800) 827-3998 
(714) 751-2008 (800) 827-3998 
(714) 777-6166 N/A 

(714) 236-6352 (800) 843-2515 
(310) 325-5202 (800) 800-5202 
(310) 325-5202 (800) 800-5202 
(708) 860-9500 (800) 632-4636 
(415) 331-6622 (800) 296-6542 
(415) 331-6622 (800) 296-6542 
(617) 461-8300 (800) 441-4832 
(617) 461-8300 (800) 441-4832 
(909) 468-3750 (800) 843-6784 
(714) 891-3861 (800) 237-9988 
(714) 891-3861 (800) 237-9988 
(201) 348-7000 (800) 742-8086 
(310) 217-1300 (800) 835-3506 
(408) 473-1530 (800) 457-4447 
(408) 434-1011 N/A 


(408) 945-9000 (800) 783-2333 : 


(201)229-4000 (800) 726-7864 
(201)229-4000 (800) 726-7864 
(310) 638-1282 N/A 

(818) 369-3698 (800) 788-2878 
(818) 369-3698 (800) 788-2878 
(714) 546-0396 (800) 876-4532 
(714) 546-0336 (800) 876-4532 
(408) 432-0190. (800) 352-7669 
(310)637-2105 (800) 829-2850 
(909) 988-3368 (800) 822-8168 
(909) 869-7976 (800) 888-8583 
(909) 869-7976 (800) 888-8583 
(909) 869-7976 (800) 888-8583 


(708) 808-5000 (800) 582-0524 _ 


(408) 432-0190 (800) 352-7669 
(310) 637-2105 (800) 829-2850 
(909) 988-3368 (800) 822-8168 


(201) 573-0774 (800) 225-1370 
N/A (800) 772-2227 
(215) 957-6543 (800) 394-4335 
(215) 957-6543 (800) 394-4335 
(215) 957-6543 (800) 394-4335 
(714) 751-2008 (800) 827-3998 
(714) 236-6352 (800) 843-2515 
(310) 325-5202 (800) 800-5202 
(415) 331-6622 (800) 296-6542 
(617) 461-8300 (800) 441-4832 
(617) 461-8300 (800) 441-4832 
(310) 217-1300 (800) 835-3506 
(408) 434-1011 МА 

(317) 577-8788 (800) 729-2656 
(909) 869-7976 (800) 888-8583 


INQUIRY 
NUMBER 


1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1125 
1127 
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The future of computing is wide open. 


If you're working in an open-computing 
environment-or are planning to make the change 
soon-the choices are more complicated than ever. 
You need the right mix of technical and business 


information to make the right decisions. 


That's why you should be reading 
Unix World's Open Computing. 


Written for professionals who integrate, 
manage, program and resell interoperable 
systems, Open Computing gives you the 
up-to-the-minute information that you need to: 
e reduce information costs 

* create strategic computing solutions 

* select the right hardware and software 


* improve productivity 


Seize the opportunity-the open-computing era 
will reward both the individuals and the 
organizations that can put their knowledge 

to use and harness the potential of interoperable 
systems. Build your knowledge through the 
in-depth features, industry news, comprehensive 
product reviews, and programming tips in every 


issue of Open Computing. 


To start receiving Open Computing, just call che 
toll-free number below. Receive twelve issues for 
just $18.00 per year-half of the newsstand price. 


Your satisfaction is guaranteed. 


subscribe now 
1۰800۰2579402 


Programming core Technologies 


FPU Precision 


Ndiff, a custom comparison 
program, helps programmers sort 
out how various hardware platforms 


calculate FPU operations differently 


OLIVER SHARP 


[2 rogrammers who work with floating-point-intensi ve 
applications know that obtaining accurate numbers 
can be tricky. One particularly awkward problem is that 
floating-point applications do not produce identical re- 
sults on different machines. In fact, the results can even 
change when switching from one compiler to another. 

Traditionally, programmers have used a utility such as 
diff to compare two text files to see if two versions of a 
code are in agreement. But diff may not be sufficient for 
FPU-intensive applications. Two programs may both be 
working correctly even though every number they compute 
is different. Considering that scientific applications may 
produce thousands or millions of numbers as results, how 
can a programmer check whether the code is executing 
properly on different machines? To address this problem, 
I wrote a program I call ndiff. 


Different Results 

To understand how an application can behave differently on 
different hardware platforms, we need to look at the way 
computers handle non-integer values. 

А floating-point value consists of a sign, an exponent, 
and a significand. In the IEEE standard, a single-preci- 
sion floating-point value equals (-1)'S * (1+significand) * 
2'(exponent-127). Some real numbers can be expressed 
precisely, but most do not have an exact representation. The 
listing "Demonstrating Floating-point Round-off" com- 
putes the square root of 2, squares that, and compares the 
final result to 2. On a SPARC workstation, the difference 
is 1.2e-7; on a Cray C90, it is 1.4е—14. 

Programmers commonly do two things that affect the re- 
sults of a floating-point application: They change the pre- 
cision of the code and the order in which operations are ex- 
ecuted. 

In the first case, precision simply refers to the number 
of bits that are used to store floating-point values. Modern 
computers typically offer two sizes: 32 bits, known as 
single precision, and 64 bits, known as double precision. 
Although these sizes are specified by the IEEE/ANSI 
standard and have become widely accepted, they are not 
universal and are certain to change in the future as the 
length of the machine instruction word continues to in- 
crease. À given program won't always run on a machine 


with the same word size as the one on which it was orig- 
inally written. Moving to an architecture with a different 
representation size will almost always change the results 
of floating-point programs. 

One of the reasons that “Demonstrating Floating-point 
Round-off" behaves differently on the SPARC and Cray 
computers is that the latter uses 64 bits for single precision. 
Changing precision alters the rounding behavior and usu- 
ally changes the results. (Language mechanisms are an- 
other way to change precision.) 

А second source of trouble relates to something most of 
us learned in grammar school. We were taught that arith- 
metic operations like multiplication and addition are com- 
mutative (i.e., A x B and B x A yield the same result) and 
associative ({A+B]+C is the same as A+[B+C]). How- 
ever, neither is true in computer addition. 

Unfortunately, a compiler must often rearrange the or- 
der of computations to improve program performance. 
"Reordering for Optimization" shows a simple example 
using a standard compiler optimization called loop-in- 
variant code motion. This transformation moves compu- 
tations that are inside a loop but don't need to be. In the ex- 
ample, the new code computes В+С once instead of 
redoing it 100 times. However, if addition is performed left 
to right in this language, the original code computed (re- 
sult+B)+C. The new version uses result+(B+C) instead, 
which is not necessarily the same thing. 

While changing the order is often a significant im- 
provement on single-processor machines, the benefit can 
be much more dramatic on a parallel architecture. For ex- 


тренутни 


Demonstrating Floating-point Round-off 
‘Pee sgrt.c s the problems of approximation... */ 


— fine lude «stdio.h» 
dHnclude €«math.h» 


“mini 


атов а; 


a =-sqrtt2.0): 


if. (a == 2:0) 
printf(^a 15 2\7"); 
else 


 printf(*a.isn't.2; the difference is $eWn^,a-2.0); 


as; .0^adi 
| 


ample, suppose that we have an array of one million ele- 
ments and wish to compute the sum. At first glance, this 
seems to be the perfect problem to solve on a parallel ma- 
chine. If there are 100 processors, we can use each one to 
add 10,000 of the elements together. Then we do a final 
pass, adding the partial sums, and the computation will be 
just under 100 times as fast (depending on communication 
requirements and how that final pass is implemented). 
However, the new and efficient parallel algorithm adds 
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the numbers differently than the original did. Instead of going 
from one end of the array to the other, the pieces of the array that 
are allocated to each processor are summed first. Because addition 
is not associative, the modification of the order will change the 
final results. Such changes often make it difficult to know when a 


Reordering for Optimization 
original code: 


vet gy 
Tor i = 1,-100 bplusc = B+C: 
result = result+B+C; for i= 1,-100 


| result = result-*bplusc | 
| 


parallel program is debugged. Even when the program is working 
correctly, all of its results are slightly different than the ones from 
the sequential version. Although such changes are often unavoid- 
able, ndiff can help to determine how large the differences are. 


optimized code: 


The Program 

Ndiff works by going through two files in lockstep to compare 
each line. It scans each pair of lines twice. The first pass looks at 
everything but numbers to verify that the letters and symbols in 
the two lines are identical. If there are any differences, ndiff 
prints out the two lines together, with a line-number prefix. Be- 
cause the idea behind ndiff is to compare the output of the 
same program on different architectures, there will gen- 
erally be few or no differences that aren’t numerical. 
However, the program might do something like print out | 
the current date and time, so ndiff can’t simply give up 
when the files don’t match. 

If the lines are identical aside from their numerical 
values, ndiff rescans them looking for pairs of numbers. 
It reads in the numbers as double-precision floating-point 
values and compares them. Note that ndiff depends on the 
library routine sscan£ () to parse the numbers; а poor- 
ly written implementation of that routine will affect the re- 
sults that ndiff generates. 

Once you load a pair of numbers, ndiff compares them. 
If they are identical, ndiff discards them and continues. If 
not, it computes a number of statistics that describe the 
way they differ, including the absolute value of the dif- 
ference and the percentage. Once ndiff completes its 
work, it prints out a report describing the relationship of 
the two files. 

"An Ndiff Report" shows two sample input files and 
ndiff's analysis of them. Running diff on the files would 
only reveal that the first lines are identical. Ndiff is more 
helpful because it provides a statistical summary of the dif- 
ferences to help reveal whether they are the results of architectural 
and compiler effects. 

Ndiff uses a variety of statistics, because any single one can be 
misleading. One strategy for comparing numbers is to consider 
only the magnitude of the difference and require that it be small. 
For example, 1 and 1.000001 only differ by 107° and are proba- 
bly close enough for practical purposes. But absolute magni- 
tudes can't be interpreted without some information about the 
application that generated them. If the program is computing the 
distance between two galaxies in meters, a difference of a few 
thousand is probably negligible. When computing the number 
of microns between atoms, however, a difference of one would be 
unacceptable. Therefore, ndiff computes both the magnitude of the 
difference and the percentage difference. If the difference is a 
tiny percentage, it can probably be ignored. 


*xx 
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An Ndiff Report 
filel: 
*ck 

This file contains several 


0.02 1026060.33 343.8599 4444444.33454 1000 


file2: 
ke 
This file contains several numbers for ndiff to work on. 


0.61 1033409.11 343,8667 4444493.22983 1000 
жж 
output: 


4 numbers differ between the two files out cf 5 comparisons. 
Average of the differences: 1.849423e+03 

Largest difference: 

Average percent difference: 
Largest percent difference: 50.000% on line 3 (was 1.000000e-02) 


Thresholds: 
Differences were either below 


After comparing the two files, ndiff reports the largest percent- 
age and the largest difference it encountered for any number pair. 
In general, if the maximum percentage is small, the two files are es- 
sentially identical, and you can ignore the rest of the report. 

Even if the maximum percentage is large, all may still be well, 
but the programmer must be careful, because large maximums 
can conceal problems. In “Ап Ndiff Report," some of the numbers 
differed by a large percentage and some by a large magnitude. 
The first half of the report suggests that the files are almost iden- 
tical, but it could be deceptive. Suppose that the files contained the 
corresponding pair (500,1000)—a pairing that should certainly be 
a major cause for concern. That pair wouldn't change the maxi- 
mums, though, because ndiff already finds a larger difference and 
a larger percentage in the file as it is now. 

The second half of ndiff's report reveals these hidden pairings. 
It is a set of threshold rules computed for several different per- 
centages. A threshold rule consists of two values, P and M, and 
means that every pair of corresponding numbers in the files is ei- 
ther within P percent of one another or has a difference less than M. 
In the “Thresholds” portion of “An ndiff Report,” the third line re- 
veals that differences larger than 1.0 percent are all small (less than 
.01). The pair (500,1000) would completely change the threshold 
rules: for both | percent and 10 percent, M would be 500. The pro- 


numbers for ndiff to work on. 


7.348780e*03 on line. 3 (was. 0.7112) 
12.5007 


or less than 


0.001% 7 .348780e+03 
0.010% 7,348780е+03 
0.100% 7 .348780e+03 
1.006% 1.0000008 -02 


10.0002 1.000000e-02 


grammer can quickly tell from the thresholds when a potentially 
troublesome pairing is concealed by the maximum values. 


Scientific Tool 

Ndiff is not a perfect solution to the problem of variation in float- 
ing-point behavior, but it is a useful tool for programmers who 
must work on the same code in different environments. I’ve re- 
lied on it often when working with and parallelizing scientific ap- 
plications using a diversity of architectures and compilers. Ndiff 
is available electronically. For information about downloading the 
program, sec “Program Listings" оп page 5. Ш 


Oliver Sharp is a doctoral candidate at the University of California —Berkeley. 


His research area is compilation for parallel architectures. You can contact 
him on the Internet at Oliver@cs.berkeley.edu, or on BIX c/o "editors." 


AMD’s 29030 


Based on the proven 29K RISC 
core, this processor is ideal 


for embedded applications 


FLOYD GOODRICH 


ou can find Advanced Micro Devices’ family of 
29000 RISC microprocessors and integrated RISC 
microcontrollers throughout several large segments of 
the office automation market. They are used in printers 
(both color and black-and-white) and function as both 
the printers’ controllers and rasterizers. In telecommuni- 
cations work, they act as central office switches. They 
can be found in networks, controlling routers and hubs 
and managing RAID arrays for storage applications. The 
high performance of these 29000 RISC processors, es- 
pecially their ability to manipulate and transfer data at 
high speeds, makes them an ideal fit in these markets. 
These 29000 processors, better known as the 29K fam- 
ily, comprise three product lines. First are the general- 
purpose RISC processors, which use a modified Harvard 
architecture and have separate buses for instruction and 
data accesses. Next is a series of microprocessors that 
have on-chip caches and thus require only a single bus 
for instruction and data fetches. The final group is a series 
of integrated RISC microcontrollers. Before 1 delve into 
the details of a specific processor, ГЇЇ provide a basic de- 
scription of the 29K microarchitecture. Later, ['1l use 
that information to expand on the feature set of the AMD 
29030, a RISC microproces- 
sor tailored for demanding 
embedded applications. 


Ү ws | 


29K Roots 
All 29K family members use 
the same 32-bit core micro- 
architecture and compatible 
object code. The microarchi- 
tecture's instruction set con- 
sists of fixed-length 32-bit 
instructions. The 29K core 
supports many standard RISC 
features, such as pipelining, 
load overlapping and for- 
warding, and architectural 
parallelism. But the 29K core 
also includes several unique 
high-performance features, 
such as a large register file 
and fast interrupt handling. 
Among the 29K microar- 


5-pin JTAG interface 
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The AMD 29030 uses both a high-performance 29K RISC 
core and а simple bus interface. 


HIS Core Technologies 


Icroprocessor 


chitecture’s standard RISC features is a four-stage (fetch, 
decode, execute, and write back) pipeline that can pro- 
cess, on average, an instruction every 1.26 clock cycles for 
typical application code. Like all RISC processors, the 
29K relies on a load/store architecture. This lets a compiler 
or a programmer minimize or eliminate pipeline stalls by 
scheduling memory accesses within the instruction stream. 

An on-chip, four-instruction prefetch buffer decouples 
the pipeline execution speed from the memory speed. 
Most instruction accesses come from the instruction cache, 
but when the processor must fetch instructions from mem- 
ory, the prefetch buffer minimizes delays. By sending the 
first instruction fetched from memory directly to the pipe- 
line instead of waiting for all four instructions within a 
cache block to arrive, the prefetch buffer minimizes the la- 
tency associated with instruction-cache misses. 

In addition, the 29K core has methods for allowing in- 
structions to continue executing while memory accesses 
occur. Appropriately scheduling load and store opera- 
tions is critical for high-performance operation, because 
over a quarter of all instructions involve memory accesses. 
To promote efficiency, the 29K core uses overlapping 
and forwarding techniques to eliminate pipeline stalls that 
would otherwise arise when the pipeline has to wait for 
data. With proper scheduling, the 29K core can typically 
maintain single-cycle execution through load instructions, 
provided the results of the load operation are not imme- 
diately required. Interlocks between pipeline stages ensure 
that this parallelism cannot result in the incorrect operation 
of the 29K core. In addition, the pipeline receives the re- 
sults of a load instruction as soon as the bus interface 
latches the data; it need not wait for an entire buffer to fill 

before the critical instruction is 
sent to the pipeline. 

Finally, the 29K core uses 
three-operand instructions: Its 
instructions use two registers 
as sources, and a third regis- 
ter serves as the destination 
of the operation. This differs 
from a two-operand instruc- 
tion architecture, in which 
numerous register-to-regis- 
ter move instructions must 
be added to a RISC program 
simply to preserve one of the 
source operands. 

Because the source oper- 
ands are preserved, fewer in- 
structions are required to com- 
bat data destruction, and 29K 
processor programs are more 
compact. Also, the three- 
operand instruction format 
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closely matches compiler-generated data structures, making it a 
more natural fit for compiler-generated code. 


Unique Core Details 
The characteristics mentioned thus far are standard fare that all 
RISC processors use to improve throughput. But the 29K core 
has several unique features that boost performance. First, it has 
a huge register file. Other RISC processors might have a register 
file with 32 or 64 entries, but the 29K has a 192-entry register file. 
This enables a compiler to assign all of a procedure's local vari- 
ables to registers, avoiding the penalty of using load/store oper- 
ations to store these variables in RAM. To maximize perfor- 
mance, this register file is triple-ported, which allows it to supply 
two source operands and receive one destination operand at the 
same time and which makes access faster than it would be from 
an on-chip cache. In addition, the register file is available to an 
earlier pipeline stage (the decode stage) than a cache would be, 
which shaves the fetch stage from the pipeline. But the greatest 
benefit of the large register file is the elimination of save-and-re- 
store code on procedure calls. Removing this type of code can im- 
prove procedure-call performance by as much as a factor of 10. 
The 29K core does not save the state of a machine when an in- 
terrupt or exception occurs, which makes interrupt-handling rou- 
tines extremely fast. А systems programmer can decide to write 
code to save the state of the machine or elect not to preserve the 
machine's state and offer fast interrupt service. 


The Am29030 

The Am29030 incorporates the 29K core, along with certain per- 
formance-enhancing features. The 29030 uses thc 29K family's 
32-bit architecture and is implemented in CMOS. It has clock 
speeds of 20, 25, and 33 MHz. The 29030 has an on-chip, 8-KB, 
two-way set-associative instruction cache; an integrated memory 
management unit; and scalable clocking that lets you get high 
performance using low-cost memory. These and other features 
make the 29030 attractive to the embedded-control market. 

Traditionally, the embedded-control market has had a fixed 
set of requirements for success. First is object-code compatibil- 
ity. The time-to-market requirements of embedded applications 
place incredible pressure on software engineers to create good, sta- 
ble code in a minimum of time. Object-code compatibility thus en- 
sures that a new project can reuse field-tested procedures drawn 
from a stable of reliable and well-understood program code. 

Another key to success in the embedded market is restricting 
the use of peripheral interface hardware. Embedded control ap- 
plications are generally cost-sensitive—so much so that the de- 
sign should not demand that additional money be spent on com- 
ponents. А bus interface that is simple, yet it supports high-speed 
transfers is highly desirable for these applications. 

The 29030 bus supports accesses to 8-, 16-, and 32-bit in- 
struction memory and accesses to 16- or 32-bit data memory, 
This lets a system designer select the appropriate memory width, 
given the performance and cost constraints. For example, to 
achieve the highest performance, a designer might have the 29030 
copy a program out of inexpensive &-bit ROMs into 32-bit mem- 
ory, then execute the program in RAM. 

The 29030 supports burst transfers up to 1 KB in length. In 
these transfers, the processor can achieve single-cycle transfers of 
32 bits, to or from memory. This high sustained transfer rate lets 
you fetch instructions quickly even when using inexpensive 
paged-mode DRAM, and it also supports fast software-controlled 
transfers of data to and from inexpensive bursting memory. Be- 
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cause data accesses can be big-endian or little-endian, the 29030 
can be connected to a variety of peripherals. The 29030 uses 
three lines to support conventional and burst transfers. Interface 
complexity is further reduced by using two synchronous buses: 
an address bus of 32 lines and a data/instruction bus of 32 lines 
(see the figure). This reduces the board area required by the pro- 
cessor and the number of bus connections; it also lowers the 
parts count for the memory subsystem. Because the 29030 bus in- 
terface is straightforward, a hardware designer does not need to 
spend a great amount of money or time on system glue logic. 

The scalable clock is an on-chip phased-locked loop that lets 
the 29030 processor гип internally at full speed (say, 33 MHz) 
while the external bus runs at half speed (16.67 MHz). In this 
configuration, the processor, with its instruction cache, provides 
high performance but uses low-cost memory. As with other parts 
of the 29030, the designer of a system that uses less expensive 
memory may decide whether to use scalable clocking to contain 
costs or obtain maximum performance by using faster memory. 

By squeezing high performance from inexpensive memory, 
the 29030 achieves an attractive system cost-to-performance 
ratio. It is important to note that the cost-to-performance ratio 
should be based on the cost of the entire system, not simply on the 
processor’s cost. Processors cheaper than the 29030 are on the 
market, but they require more expensive system components and 
memory, which drives up the total cost of the system. 

Another unique feature of the 29030 is traceable caching, 
which lets an emulator or any generic postprocessor reconstruct 
a real-time code trace that is visible in the cache. Typically, a 
system engineer must turn off a processor’s on-chip cache to 
force visible transactions on the bus for debugging purposes. 
This is inadequate for quickly solving complex program inter- 
actions involving on-chip caches. The 29030 implements cache 
tracing by using a second 29030 on an ICE (in-circuit emulator) 
acting as a slave while the 29030 on the controller board acts 
as the master. The master processor executes the program and 
generates all bus transactions for both processors. The slave pro- 
cessor executes the same instructions but uses its address bus to 
drive all cached branch target addresses. This lets the ICE read 
these addresses and construct a trace of program flow inside the 
cache. To ensure prompt visibility of a cache and improve the de- 
bugging process, AMD expects to deploy this said on all 
29K products containing on-chip caches. 


Future Directions 

One further advantage of the 29030 is a simple upgrade path. 
You can move up to the next-generation microprocessor, the 
Am29040, without changing the design of a system. The 29040 
adds an on-chip data cache and hardware integer multiplier, in ad- 
dition to running at higher frequencies internally. Because the 
29030 and the 29040 are object-code compatible, you can run the 
same software. The 29040 is also bus-compatible and footprint- 
compatible with the 29030. It can plug into the same socket as the 
29030, and it interfaces to the same logic as the 29030 does. The 
29040 provides a clean migration path while limiting development 
time and maintaining the attractive cost-to-performance ratio 
that embedded applications demand. B 


Floyd Goodrich is a technical marketing manager in AMD's Embedded 
Processor Division in Austin, Texas. He has « B.S.E.E. degree from Rice 
University and did product development and applications engineering at 
Motorola for eight years. You can reach him on the Internet at floyd.goodrich 
@uamd.com or on BIX c/o “editors.” 
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The Oberon/F System 


A lightweight, portable, object- 


oriented component framework 


DICK POUNTAIN 


beron/F is the latest addition to an important new 
software category, the object-oriented component 
framework. NextStep’s AppKit is the most famous current 
exemplar; Taligent’s TalAE will soon be contesting that 
title. Oberon/F provides a thin object-services layer that 
runs on top of the host operating system and lets you write 
cross-platform, portable, and extensible applications as 
if the host operating system supported full object orien- 
tation. Although currently in beta for Windows and 
Macintosh System 7, Oberon/F versions are also | - 
planned for OS/2 and Unix/Motif. The Oberon/F 


system is being developed by Niklaus Wirth's Oberon | 
Microsystems (Zurich, Switzerland). 

Component frameworks aim to reduce the huge 
learning curve of class libraries and to enable software 


reuse by supplying big and already-useful chunks. If | 


using a class library is like buying a load of bricks, 
then using a framework is like erecting a prefabri- 
cated house, with the walls already assembled. 
Oberon/F is a wholly document-centric framework 
in which everything is a document that you can edit 
within the development system, which also serves 
as the run-time system. Every Oberon/F document 


contains one or more views—software components | 


that let you view and edit a particular data type, such 
as text, a graphic, or a spreadsheet. Each view is im- 
plemented by a separate module, which gets dynam- 
ically linked and loaded on demand like a DLL. Un- 
like with Windows DLLs or VBXes ( Visual Basic 
custom controls), however, you can extend Oberon/F 
modules. If the appropriate module is present, any 
Oberon/F document editor can edit any type of view, 
so the concept of applications owning files com- 
pletely dissolves. 

Oberon/F incorporates a highly efficient but pro- 
prietary compound document model that lets you 
embed views into one another in arbitrarily complex 
ways. In future releases, this system will be progres- 
sively integrated with OLE and OpenDoc. 


The Oberon/F Development Environment 

Oberon/F is based on Oberon 2, language successor to 
Pascal and Modula 2, and includes a compiler and de- 
bugger for this language. Oberon 2 is a strongly typed, 
compiled language that supports both modular and ob- 
ject-oriented programming as well as Eiffel-like precon- 
dition and postcondition testing using ASSERT state- 


ments. It includes an automatic garbage collector to pre- 
serve memory integrity, an unusual feature for a com- 
piled language. The driving force throughout the Oberon/F 
project has been the pursuit of simplicity. The beta-0.9 
Oberon/F system arrived on a single 1.44-MB floppy disk 
and occupies barely 4 MB of hard disk space. 

The programming, editing, and debugging environ- 
ment is completely integrated, giving itthe same feel as in- 
teractive interpreted systems like SmallTalk or Lisp. This 
is an illusion, as Oberon 2 compiles straight to 32-bit na- 
tive 486 or 680x0 code. However, the compiler is so fast 
at 15,000 lines per minute, and the modules you write are 
typically so small, that compilation time is seldom no- 
ticeable. 

The compiler, debugger, and other software tools are all 
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based on Oberon/F compound documents. In a Show 
Loaded Modules window, for example, you can highlight 
any module name in the list and immediately decompile 
its interface definition; in a debug window, clicking on di- 
amond-shaped markers lets you follow pointers and tra- 
verse lists; in the editor, errors are flagged by markers 
embedded in the text, which expand into error messages 
when you click on them. continued 
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The Texts Subsystem 

The first release of Oberon/F provides just two component sub- 
systems called Texts and Forms. But an ODBC (Open Database 
Connectivity) database subsystem is planned for the second re- 
lease, and Oberon Microsystems says that several U.S. and Eu- 
ropean consulting firms plan to develop and market additional 
components. In-place editing of industry-standard graphics and 
spreadsheet formats won’t be available until a later release sup- 
ports OLE 2, 

The Texts subsystem is a word processor with features that 
are roughly equivalent to Windows Write—it supports fonts, 
paragraph attributes, and object embedding. Unlike with Write, 
however, you can extend this editor in any way you like. As a test 
example, I decided to add the ability to change a selected passage 
of text into uppercase (see the code in the listing “Extending the 
Oberon/F Texts Component”), A rather minor achievement, you 
might think, but consider these points: 
jüsta WordBasic-stylé macro but rather a native 486 

Ө This new ability is available within any piece of text in Oberon/F 
and will continue to be available in any future programs that I add. 
ӨТІ did not need to recompile the text editor and, indeed, have never 
even seen its source code, only the published programming 
, interface. - ! 
This вате code works identically on a Windows PC or on a Mac 

and automatically displays the proper “look and feel" of either 

platform. 


In Oberon/F, exported parameterless procedures are called 
commands, and they are executable from anywhere in the system. 
The procedure UpCase* (the asterisk indicates that it's to be ex- 
ported by the module DickText) is a command that performs its 
action on the selection of the window that currently has the focus. 

You can program Oberon/F at three levels of complexity, and 
my example illustrates the simplest command programming that 
adds new functions to an existing view. The next higher level is 
the writing of new views, which are visual representations for data 
types. The third, and hardest level, is the writing of container 
views that can contain other embedded views. Oberon/F editors 
are normally container views. 


The Forms Component 

The Forms component is a simple visual design tool for data- 
entry forms and dialog boxes. First, you write a code module 
that defines a record data type with various fields, and then you 
design the corresponding form by visually dragging control ob- 
jects around on it as you would in Visual Basic. Thereafter, the 
Oberon/F run-time system creates and maintains the connec- 
tions between the screen fields and the underlying data structure 
without your having to write any further code, automatically up- 
dating the field variables whenever you enter data into the form. 
The reverse process is not automatic, so when your program up- 
dates a record field, it must broadcast an update message telling 
all screen views that they need to change, too. 

Oberon/F forms are stored as documents. You can modify 
their appearance without forcing a recompilation of the applica- 
tion code, a great advantage compared with conventional code 
generators. You can embed forms in texts and vice versa, recur- 
sively to any depth, to construct a variety of user-interface styles. 


Models, Views, and Controllers 
Oberon/F is designed around a hierarchy of abstractions that iso- 
late modules from the physical hardware (for cross-platform 
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portability) and from one another (for extensibility). The physi- 
cal display, printing, and file systems are hidden in abstract ob- 
ject classes and are accessed by creating reader and writer objects 
for them. 

The most fundamental data type is a Store, which represents a 
body of persistent data that knows how to save and retrieve itself 
from a nonvolatile medium like a hard disk. The module Stores 
supplies readers and writers that can map Oberon 2 data types— 
such as characters, integers, sets, and other stores—into binary 
data. Stores can contain other embedded stores and, hence, can 
represent compound documents. Store is an abstract type that is 
never instantiated directly; instead, Oberon/F supplies three ex- 
tensions of Store called Models, Views, and Controllers. This 
MVC (Model-View-Controller) paradigm was originally de- 
vised by the SmallTalk team at Xerox PARC. 

Crudely put, the mode! is the data, whereas a view is a partic- 
ular presentation of the data transformed into a rectangular display 
area. There may be many views onto the same model, and if the 
model is changed, this fact must be broadcast to all the views 
by sending messages. A view might directly handle interaction 
with a user's mouse and keyboard, but in complex applications, 
this task is usually delegated to a Controller object. Models, 
Views, and Controllers are extensible. In the listing, you'll see the 
use of a TextController object c to measure the current text se- 
lection, but the actual processing takes place on a TextModel 
called buf. 


Safety First 

Although Oberon/F makes great use of inheritance internally 
(e.g., Stores —> Models —> TextModels), it strictly controls ex- 
ternal inheritance to preserve extensibility by imposing the clas- 
sic separation of interface from implementation. Many modules 
deliberately don't export concrete types used in their interface, 
which prevents application programmers from extending them di- 
rectly. Instead, they let you merely create instances of a hidden 
concrete type, together with an abstract interface type that you can 
inherit to reimplement extensions of the type. This mechanism re- 
tains most—though not all—of the power of inheritance, but it's 
necessary to guarantee the future ex- 

tensibility of the program's seman- About the Product 
tics without running into the so-called | Oberon/F 

fragile base-class problem (see "Ex- | Commercial version......$350 
tensible Software Systems," May | Educational version.........free 
1994 BYTE). 

In the messy world of PC operat- 
ing systems, Oberon/F's simplicity 
and austerity could hardly be more 
at odds with industry practice. С++ 
programmers like to party and then 
use industrial-strength debugging 
tools, like BoundsChecker and Pu- 
rify, to clean up the mess afterwards. 
The Oberon 2 programmer expects to catch 90 percent of the er- 
rors at compile time and most of the remainder by careful choice 
of preconditions. Of course, adapting to changing requirements 
is the ultimate software challenge, and that's where Oberon/F 
shines. “If the paradigm of object orientation is promising,” says 
Wirth, “this is mostly because object-oriented programming al- 
lows us to design genuinely extensible modular systems." I 


Oberon Microsystems, inc. 
Solothumerstrasse 45 


CH-4053 Basel, Switzerland 

+41 (0)61 361 3858 

fax; +41 (0)61 361 3846 

E-mail: oberonGapplelink: 
.apple.com 

Ftp: hades.ethz.ch 

Circle 1002 on Inquiry Card. 


Dick Pountain ts a BYTE contributing editor based in London. You 
can reach him on the Internet or BIX at dickp @ bix.com. 


Networks core Technologies 


Daisy-Chain Ethernet 


How Farallon Computing and Tut 
Systems make twisted-pair Ethernet 


wiring as flexible as PhoneNet 


STAN MIASTKOWSKI 


gen wisdom says that you have two types 
of 10-Mbps Ethernet network wiring choices, de- 
pending on the topology you want to use. For bus, or 
daisy-chain, topology, there's thick RG-8 (10Base-5) 
coaxial cable or the more common thin RG-58 (10Base- 
2) coaxial cable. For star topology, you use 10Ваѕе-2 
UTP (unshielded twisted pair) cable. 

But two companies are challenging that wisdom with 
technologies that offer daisy-chain Ethernet using inex- 
pensive and easier-to-install copper wire instead of coax- 
ial cable. Farallon Computing's (Alameda, CA) Ether- 
Wave does the Job with two pairs of standard Level 3 or 
Level 5 UTP. Tut Systems' (Pleasant Hill, CA) Silver 
Streak stretches the technology further by putting full 10- 
Mbps Ethernet on a single pair of wires of virtually any 
type, including the nontwisted "silver satin" flat phone 
wire that's used to connect telephones and modems to 
telephone jacks. 

Your network wiring is the physical layer, the first and 
essential layer of the seven-layer ISO OSI (Open Sys- 
tems Interconnection) LAN model. Coaxial cable has 
been used for daisy-chain bus topology for the simple 
reason that its robust electrical characteristics let it easily 
meet the signal integrity and compatibility standards of 
daisy-chain connections. But the IEEE 802.3 Ethernet 
standard doesn't specify that coaxial cable must be used for 
daisy-chain networks. 


Integrating Technology 

Farallon's EtherWave integrates Level 3 UTP in a daisy- 
chain topology by combining 10Ваѕе-Т hub and trans- 
ceiver technologies into a single proprietary ASIC (ap- 
plication-specific IC) that's designed to handle the precise 
nanosecond timing needed for Ethernet. The ASIC is in- 
cluded on each network node, either in an ISA, NuBus, or 
PDS/LC NIC (network interface card) or in external con- 
nection boxes for AUI (attachment unit interface) AAUI- 
equipped PCs, Mac PB adapters, LocalTalk network print- 
ers, or the Apple Newton. 

EtherWave devices behave like nonreclocking repeaters, 
which allow users to add nodes to a lOBase-T network 
without impacting hop count limitations. Normal star 
topology lOBase-T networks are limited to four hubs 
(hops) between nodes, but EtherWave does away with 
this hop limitation. EtherWave also handles up to eight 


nodes per segment, with a total maximum segment length 
of 330 feet. However, for network expansion, each eight- 
node segment can be connected to any standard 10Ваѕе- 
T hub. For example, a 12-port hub can handle a total of 96 
EtherWave-equipped nodes. 

EtherWave includes auto-termination, which elimi- 
nates additional termination resistors at each end of the 
daisy chain (required with coaxial cabling). This propri- 
etary technology senses impedance changes in the cable 
and instantly terminates or passes through the network 
signal. This scheme also allows shutting down or hot- 
swapping individual network nodes without shutting down 
the network, largely eliminating a major disadvantage of 
coaxial-based daisy-chain topology. In addition, Ether- 
Wave's ASICs incorporate Auto Crossover, sensing which 
wires are connected in the UTP and how they should be 
used. Auto Crossover eliminates keeping track of whether 
your |OBase-T cables are straight-through or crossover. 


Analog Worlds 
While Tut’s Silver Streak offers nearly all the above ad- 
vantages of daisy-chain topology without coaxial cable 
(except for the lack of internal auto-termination), Sil- 
ver Streak’s essential difference is its ability to use near- 
ly any type of wire. In the digital world of computers, it's 
important to remember that LAN wiring carries analog 
signals (with the exception of fiber optics, there is no 
such thing as a digital cable). In fact, the essential part of 
every network is a transceiver, which translates digital 
data into RF analog signals for outgoing data and vice 
versa for incoming signals. Twisted-pair and coaxial 
networks have their transceivers integrated into the NICs; 
thick coaxial wiring uses external transceivers “tapped” 
into the cable run. 

One of the major realities of cable—any type of cable— 
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is that it distorts signals. And because distortion increases with 
transmission speed (frequency in the analog world), pumping 
a 10-Mbps Ethernet signal through thin wiring is a technical 
challenge. 

There are five distinct types of distortion: attenuation, inter- 
symbol interference, NEXT (near-end cross talk), noise pickup, 
and radiation. Each causes problems that slow data transmis- 
sion. Interactions among these types of distortion result in a 
morass of problems that must be overcome to put full 10-МЫрѕ 
Ethemet on standard flat telephone cable. Silver Streak uses a va- 
riety of approaches to solve these problems. 

Attenuation When it comes to high-frequency signals, speed kills. 
RF signals ride on the surface of a copper wire in what’s called 
the skin effect. The thinner the wire, the smaller the circumference, 
the less surface area, and the greater the amount of signal atten- 
uation. In addition, attenuation increases as the square root of 
frequency (e.g., quadrupling the frequency doubles the attenua- 
tion, cutting the signal level in half). Standard 1!0Base-T Ethernet 
using Level 3 or Level 5 (both 24-gauge) UTP is limited to 330- 
foot segments, because beyond that distance, the signal is atten- 
uated to the point where it no longer meets 802.3 standards. The 
attenuation problem would seem, at first glance, to be sufficient 
reason why you normally can’t use the 18-gauge wire in standard 
silver satin telephone cord for Ethemet. But if you control the oth- 
er aspects of distortion, especially noise (see below), flat tele- 
phone wire becomes usable. 

Intersymbol Interference After passing through the NIC’s trans- 
ceiver, digital data travels through network wiring as a series of 
analog DC pulses (each pulse representing a bit of 
digital data). The nature of DC pulses is that they 
have (when viewed on an oscilloscope) a fast rise 
time but a long decay (sometimes called a гай) be- 
cause of the memory inherent in copper wire. At 
Ethernet speeds, this can cause pulses to interfere 
with each other, giving rise to errors, retransmis- 
sions, and slow network throughput. To combat in- 
tersymbol interference, a factor in all copper-wired 
networks, Silver Streak uses an equalizer circuit. 
Essentially a simple analog filter circuit that consists 
of two high-speed Schottky diodes connected back 
to back, it effectively cuts off the tail of each DC 
pulse, allowing full-speed Ethernet transfers with- 
out the pulses getting in each other's way. 

NEXT Unless wire pairs are shielded (which they 
aren't in UTP), there is always some crossover of signals be- 
tween the two pairs of wires used in lOBase-T wiring (this is 
comparable to what happens when you hear another conversation 
in the background while you are talking on the telephone). Wire 
pairs that touch each other couple capacitively, and fast-rise time 
pulses (i.e., Ethernet signals) travel easily through capacitors. 
This causes noise, collisions, and slow network throughput. The 
twists in twisted pair minimize cross talk by minimizing the ca- 
pacitive coupling between wire pairs for two reasons: The distance 
between pairs is random, and individual conductors are not in 
constant contact with each other. In Level 3 and Level 5 UTP, this 
causes null effects that essentially cancel out the cross talk. In stan- 
dard silver satin phone wire, where pairs are not twisted, NEXT 
would be unacceptable at Ethernet speeds. However, NEXT is 
eliminated when only a single pair of wires is used for concurrent 
transmitting and receiving, instead of the dual pair arrangement 
used in standard lOBase-T setups. Silver Streak uses this sin- 
gle-pair method. 


EtherWave 
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Tut Systems, Inc. 
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Pleasant Hill, CA 94523 
(510) 682-6510 

fax: (510) 682-4125 
Circle 1008 on Inquiry Card. 


Putting both signals onto a single wire pair at the same time is 
trivial. All that's needed is a simple hybrid circuit—essentially the 
same thing found in any telephone set—letting you talk and lis- 
ten at the same time. So why isn't a single pair with hybrid circuit 
used in UTP to eliminate NEXT? Mainly, it's because NEXT is 
a minor problem compared with noise. 

Noise This is by far the biggest and most difficult problem in 
copper-wired networks. By definition, electrical noise is any un- 
wanted disturbance that interferes with the signal. Any wire is a 
receiving antenna, and every office environment is rife with noise 
sources that adversely affect a network. Fluorescent lights, AC 
power lines, and the RF fields generated by PCs can interfere 
with network wiring. There are more-serious problems, too. The 
normal voltage carried in Ethernet wiring is approximately 2 
VDC. However, a static shock caused by walking across a car- 
peted floor can put a 6000-V spike on network wiring. Ringing 
signals on analog telephone systems use 180 VDC, and network 
and phone signals are often run together, using the extra pairs 
in UTP. 

The key to Silver Streak's ability to use virtually any wire is a 
proprietary balun (short for balanced to unbalanced). All net- 
works use baluns, which are transformers that connect the NIC 
transceiver to the physical wiring. All baluns attenuate noise, 
and the baluns used in most network hardware attenuate at about 
a 100-to-1 ratio (40 decibels). Unfortunately, this isn't enough to 
attenuate serious—yet common—noise sources below the point 
where they cease to interfere with network transmissions. Tut's 
proprietary balun is unique, rejecting noise by a ratio of 10,000 
to 1 (80 dB). It attenuates virtually all noise, even 
f the most serious, below the point where it affects the 
network. The balun and lack of noise is also the 
reason that a Silver Streak segment can extend up to 
a length of 800 feet with a maximum of 30 nodes 
per segment. Like Farallon's EtherWave, the total 
number of nodes in a Silver Streak installation can 
be extended by using standard lOBase-T hubs. 

Radiation This is the other side of the noise coin, be- 
cause all wires carrying signals are transmitting an- 
tennas, which radiate RF energy that can interfere 
with televisions, radios, and other electronic equip- 
ment. But properly done noise reduction also min- 
imizes radiation from wiring, and Silver Streak's 
balun keeps radiation to a minimum. In fact, Silver 
Streak is the only network system that meets the 
stringent FCC Class B standards for consumer-level equipment. 
All other networking systems meet the less-stringent FCC Class 
A standards for commercial equipment and applications. 


Wiring Choices 

Farallon's EtherWave and Tut’s Silver Streak open up new hori- 
zons for installing new networks and for expanding existing in- 
stallations without major investments in wiring. Although the 
details of how each implements daisy-chain Ethernet with copper 
wiring are different and largely proprietary, the crucial fact is 
that both systems are 100 percent compatible with all 802.3 
Ethernet specifications (10Base-2, 1І0Ваѕе-5, and 10Base-T). 8 


Stan Miastkowski is a BYTE consulting editor who has been writing about 
networking and communications technology for over 16 years. He is the 
coauthor of Windows for Workgroups Bible (Addison-Wesley, 1993). You can 
contact him on MCI Mail at 530-9979 or on the Internet or BIX at 
stanm@ bix.com. 
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Pournelle 


Communications Issues 


ЮО. to a bizarre accident, I’m typing this with 
one hand while keeping my left hand and arm elevated. It $ 
looks silly and does little for my disposition. I suppose I Bi 


should take it as a lesson in patience. 


Before I got my wrist punctured, I went to the Interop Con- Fig 


ference in Atlanta. If I hadn’t already been convinced that net- 
working is important, that would have done the trick. While In- 
terop wasn't quite as big as Spring Comdex, it wasn't a lot = 
smaller, and it was all devoted to connectivity. 

We saw Cisco Systems, which had new additions to their 
routers (1.e., devices for interconnecting independent networks Jj 
and sharing WAN resources); Zenith's Z-Stor Personal Server, 


Which painlessly adds peer-to-peer capability to your NetWare 

client/server system (more later); Microsoft Daytona, also known as Windows 
NT Server 3.5; a whistle (our own collective noun) of modems from various 
manufacturers; and all kinds of communications hardware and software. Bell 


Atlantic tells me there were over 80 ISDN (56- 
to 128-KB phone lines—many claim it stands for 
I Smell Dollars Now) and 500 T1 (1.544-Mbps 
data pipes) connections brought into the Con- 
gress Center for this show. That's a lot of band- 
width. 

I put off my decision to go to Interop until 
all the hotels were full and thus ended up in a 
cheap motel far from downtown. Of course, this 
had to be the trip where the local congressman 
wanted me to show him the Internet. So there I 
was with Newt Gingrich in the least fancy room 
in Atlanta. This wouldn't have been remarkable 
except that the phone lines were ghastly, and 
we got a line spike that deep-fried my Supra 
modem just as I was showing off the joys of E- 
mail and BIX. 

I was working with the new Zenith Z-Noteflex 
portable, a neat color system that's about the 
size and weight of my old Zenith Mastersport. 
However, it is faster and has a much larger hard 
drive, more memory, and color. Гуе named it 
Zeno, and I like it. The only complaint I have is 
that although the keyboard is all right. the old 
Mastersport keyboard has a better look and feel. 


ILLUSTRATIONS: MARY ROSS © 1995 


Alas, I had just gotten Zeno, so I had no internal 
modem installed. I have several PCMCIA-slot 
modems (the Z-Noteflex has two PCMCIA 
slots), but I hadn’t brought any with me. 

Fortunately, because the Z-Noteflex is new, I 
had brought the Mastersport with its 2400-bps 
internal modem as a backup. The bad news was 
that for some reason that machine wouldn’t boot, 
so I couldn’t resume my demonstration of net- 
working. Newt went home, and I went to bed. 

Next day | lugged my bags to Interop, be- 
cause that night I was scheduled to go to Wash- 
ington, D.C. When I got out on the show floor, 
I ran into Marty Winston and told him my tale of 
woe. “You shouldn't have any trouble finding a 
modem," he said. “Just ask." It turns out he was 
right: I left Interop with three PCMCIA modems. 
The next day, two more PCMCIA modems and 
a new SupraFaxModem 288 arrived via Feder- 
al Express at my Washington hotel, but by then 
I had communications well in hand. 

One of the modems I received in Atlanta was 
a Data Race RediCard RC-1496 data/fax mo- 
dem, which features V.32bis 14.4-Kbps send/ 
receive data and 9600-bps send/receive fax 


A visit to the 
Interop Conference 
in Atlanta 
reinforces Jerry's 
belief that 
networking is very 
important 
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capabilities. It consisted of a PCMCIA 
Type П card and a small cable that con- 
nects the card to the phone. That’s all I 
got. When I got to the Marriott in Wash- 
ington, I slipped the card into the Z-Note- 
flex, plugged the cable into the data port— 
thank you, Marriott—and turned on the 
Z-Noteflex. It made a couple of noises on 
boot-up, flashed a message that it saw a 
card in slot 3, and went into Windows. | 
opened Procomm 2 for DOS under Win- 
dows, and voila! Not only did it work, but 
I could connect to one of the really trou- 
blesome Washington phone lines. 

I also found out how to boot my Mas- 
tersport. For some odd reason, it boots fine 
on (the newly rebuilt) batteries but not 
when connected to wall power. Once it’s 
booted, it runs fine with the charger 
plugged in. I offer no explanation. Other 
than that glitch, it's as reliable as ever. 

Later I experimented with a couple of 
other PCMCIA cards; apparently they need 
setup software, because the Z-Noteflex 
didn't acknowledge they were present. 1 
also tried the replacement SupraFaxMo- 
dem 288 (working off the serial port), and 
it worked fine with both Zenith machines. 
1 don't know what that awful line in At- 


lanta would have done to the Data 
Race modem. For that matter, I can't 
be certain the old Supra modem 
didn't just choose that moment to 
die: l've carried it all over the world, 
it has never been treated gently, and / 
this was the first problem I ever had with it. 
In all fairness, | should try some of the 
other PCMCIA-card modems with their 
installation software, and I really will do it, 
but the Data Race RediCard RC-1496 was 
plug-and-play at a time when I was des- 
perate. It works as well as any portable 
modem I’ve ever had. Recommended. 


Communications are increasingly important. 
Item: the new IBM OS/2 will come with 
access to the Internet and instructions on 
how to do it, plus local access to the IBM- 
owned network that carries Prodigy. 

Item: Microsoft wants its own local-ac- 
cess network and will need serious net- 
work capability to compete with the new 
Internet capabilities IBM will furnish with 
OS/2. 

Item: there are now secure systems for 
encryption and source authentication that 
work on the Internet. The guy who wrote 
PGP (Pretty Good Privacy) has made a 


deal with RSA, and public- 

key-encryption systems are 
available to everyone. They 
can even be used overseas 

legally. Such encryption and au- 
thentication methods can provide 
communications secure enough to work 
with banks over the Internet. 

Put those together and it's another new 
world. Banking? Write checks by Internet; 
then each evening, Quicken goes out to 
find the daily balance in your accounts. 

Wedding and christening pictures? Scan 
them in—I have a neat new box that claims 
to be scanner, copier, and fax machine all 
rolled into one—and distribute them elec- 
tronically to all the relatives. You can also 
use this means to distribute political mail. 

Everyone will get floods of E-mail, so 
much that we'll all need intelligent agents 
to deal with it. One I'd like—1 may have to 
write it myself — would be a daemon that 
sorts my mail, indexes and files most of 
it, and shows me the mail from people on 
the hot list—there are a few PR people 
who never send me junk mail—and other 
stuff it considers important. Later, when 
deadlines loom, I can ask “What’s new?" 
and get a good summary, ask for details, 
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and so forth. Also, with remote-query ser- 
vices like gopher, I could ask someone 
else's big database about what was new. I 
could search the Internet’s comp.sys.no- 
vell group for information on using Net- 
Ware with the NetBEUI protocol. 

For those new to the Internet, gopher is 
a program that runs on some Internet com- 
puters—the University of Minnesota is 
one that has a gopher—at your command. 
Gopher is provided as a public service, 
and its operation is paid for by the facility 
where it resides. You tell gopher what 
you're looking for, and it goes net surfing 
for you. Eventually, it reports all its find- 
ings. Gophers are supposed to be used for 
serious research, but they're also used to 
collect digitized pornography. Every now 
and then, you hear about a scandal when 
pornographic files are found at some mil- 
itary or university computer facility. 

The Internet is billed as an information 
superhighway, but it isn't that. At the mo- 
ment, it's an experiment in self-organized 
anarchy. That's not likely to change for a 
while. either. [t seems to me we're headed 
for the situation described in Vernor 
Vinge's fine novel True Names (out of 
print). with a large dash of his A Fire Upon 
the Deep ( Tor Books, 1992), but we aren't 
there yet. If you haven't read those, they're 
a look at а future we may get to. 


The reason | went to Washington was to 


take part in а big roundtable discussion A 


on the future of NASA and space. More 
on that another time, but I’m pretty 
hopeful about the near future. 
NASA Administrator Dan Goldin 
made it clear that the old game of 
leaping to build a “National Trans- 
portation System” that excludes 
everything else is over. The new approach 
will involve cooperation with industry and 
development of technologies through X 
programs, such as Delta Clipper. That, at 
least, is what І heard, and І like that. 


When I got home, Zenith’s Z-Stor Person- 
al Server was waiting. This is a small box 
containing a CPU, SCSI controller, and 
hard drive loaded with Personal NetWare, 
the successor to NetWare Lite. Personal 
NetWare is a peer-to-peer networking sys- 
tem from Novell. 

If you already have an Ethernet (or To- 
ken Ring) installation, you can add Z-Stor 
absolutely painlessly; just plug it in and 
follow directions. It will take about an 
hour. If you don’t have an Ethernet setup, 
you'll need cards for each of your ma- 
chines, and you can add about half an hour 
for each machine in addition to the hour 
getting Z-Stor going. I’m allowing time 


A 


for you to drop screws, plug cables back in, 
and so forth. 

Z-Stor will install alongside your regu- 
lar NetWare network and add peer-to-peer 
capabilities to that. It will also work as а 
stand-alone network, allowing file and 
printer sharing. It does лог have the small 
applications like scheduling that come with 
Microsoft Windows for Workgroups net- 
works. If I had to choose between bare- 
bones Personal NetWare and networking 
with straight W4WG, I'd generally prefer 
W4WG unless security were a problem. 
Novell hasn’t built quite as many security 
features into Personal NetWare as into reg- 
ular NetWare, but there are plenty of them. 
Moreover, Personal NetWare has provi- 
sions for a systems manager; W4WG does 
not. Personal NetWare also maintains logs 
of user activities. 

Let me describe a typical installation 
for Z-Stor. Consider a small business of- 
fice, say a doctor or an architect. There 
are several machines, none linked. The 
owner decides to try networking and buys 
the Microsoft W4WG starter kit plus 
enough Intel EtherExpress boards to link 
all the machines in the office. This is amaz- 
ingly easy to set up, but then some limits 
appear, such as an inability to link to the 
Apple machine down the hall. Printer shar- 
ing is possible, but it's slow and 
no fun at all. 

The owner decides to bite the 
bullet by getting a fancy new 
* server and installing NetWare. 

That requires bringing in out- 
side help, but it does work—only 
now W4WG is flaky or doesn't 
work at all. Meanwhile, the office em- 
ployees are used to peer-to-peer opera- 
tions and want them back. (After all, Joe 
used to let Paul connect to his computer; 
why can't he now? Sure, Joe's computer 
crashed without a backup, but it was aw- 
fully convenient.) 

This is a perfect case for Z-Stor. Buy 
it, uncrate it, find a place for it to sit, start 
it up, and link it in; in an hour, you'll have 
your peer-to-peer operations back. And, 
because all the data will be in one place, 
you can actually back it up. 

I have not yet got this linked up to the 
Mac and OS/2, although I believe it is pos- 
sible. Certainly there are modules for reg- 
ular NetWare that can link in DOS, Mac, 
and OS/2 (plus, they say, NT) systems. 
At the moment we have a hybrid: an Ether- 
net on which runs OS/2 Advanced Server, 
NetWare, Personal NetWare, and W4WG. 
Not all machines are linked by all systems, 
and sometimes the only way to get from 
one machine to another ts to invoke 
LapLink for Windows, which also does 
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file sharing over the network. 

Of course, those multiple networks run 
on one wire; Ethernet is Ethernet. No mat- 
ter what protocols might be running on 
the wire, they all stay out of each other’s 
way. Those protocols can be translated 
(which NetWare excels at), or one com- 
puter can be multilingual. 

My goal is to have one (logical) net- 
work that encompasses all my machines. It 
will allow all machines access to both the 
Pioneer New Media Technologies DE- 
UH7101 WORM/rewritable and Maxop- 
tix T3-1300 optical drives, Palindrome’s 
backup system with the Fast 2000 DAT 
(digital audiotape) drive running Network 
Archivist, Pioneer’s DRM-604X Mini- 
changer CD-ROM drive, the HP LaserJet 
Ш printer, Fargo Electronics’ Primera col- 
or printer, Kyocera's Ecosys printer, and 
the Fax<HQ fax server for sending and 
receiving faxes. It will also have conve- 
nient ways I can usc the little Xircom 
Pocket Ethernet Adapter III parallel-port 
box to attach my portables to the system. 
When it’s all done, the little Z-Stor box 
will be a welcome part of that system. 
More on this in months to come. 

That Fax<HQ system—it’s a Windows- 
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based program, though it needs an Intel 
Satisfaxtion board to do the faxing—is 
quite good. My major complaint is that 
you can't use it with all your computers. 
That's damning with faint praise, though— 
no one builds a single network faxing pro- 
gram that supports Mac, Windows, and 
OS/2 systems. Right now, anyone with a 
network of PCs and Macs would need two 
boxes to support faxing for the whole net- 
work. Oh, well. 


There is an alternative to NetWare. Win- 
dows NT Server 3.5 also provides network 
services. Moreover, it's possible to set up 
an NT server that interfaces with a Net- 
Ware network in such a way that all your 
Windows machines see is a Windows soft- 
ware interface. Obviously, W4WG runs 
on the machines running Windows, so you 
won't need Z-Stor and Personal NetWare; 
but you'll have complete access to all the 
features of NetWare. 

And yet another alternative: OS/2 Ad- 
vanced Server speaks more or less the 
same network protocols as W4WG, and 
the two can be interfaced with a certain 
amount of work. OS/2 Advanced Server 
Is a client/server system comparable in 
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features and complexities to NetWare. 
Meanwhile, Artisoft now provides a LAN- 
tastic for OS/2 peer-to-peer network. You 
can set up your systems in Windows; 
change over to OS/2 Warp, which wraps 
around Windows or WAWG:; add LAN- 
tastic for OS/2; and have both peer-to-peer 
and client/server capabilities. Whether that 
would be superior to NT Server 3.5 de- 
pends on who you listen to. They both 
seem to work. 

I should make it clear that while I have 
the software to do all these operations, | 
haven't tried most of them so far. This is 
partly due to lack of time, but also because 
I'm about to get some new server hard- 
ware, including a RAID system. Mean- 
while, I intend to continue experimenting 
with what I have. 


One of the nice features of LANs is network 
printing. Pournelle's laws say that shar- 
ing CPUs, even with yourself, is undesir- 
able. Any printer attached to your PC steals 
cycles; big print jobs in Windows steal 
lots, and it's even more disconcerting when 
your computer slows down because of 
someone else's print job. 

Network printers hang directly on the 
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network, so no more sharing CPU cycles 
or restarting jobs because your computer 
hung up. Just send a job to the server (at 
Ethernet speeds, and all at once) and go 
back to work. The network parcels the 
work out at print speed. 

If you can’t hook your printer directly to 
the server, you want a printer with a built- 
in network interface (Hewlett-Packard 
makes excellent plug-in cards for theirs). 
Older printers like my LaserJet ТП don’t 
have this slot, so we bought a Digital Prod- 
ucts NETPrint/150 network print server 
to hook up all three of our parallel printers 
to the Ethernet. They also have some mod- 
els with a single parallel port, as well as 
boxes for Token Ring and networks like 
Banyan Vines. 

Now, if I want to print a whole manu- 
script, I blast it all to the network server 
and go back to work. The NETPrint/150 is 
easy to install and use. Digital Products 
have a BBS with the latest software, and 
their technical-support people are helpful 
and patient, should you need them. 


Traveling Software does it again. If you don’t 
have LapLink 6.0 for Windows, go get it. 
It works, and it’s worth the expense. 

I confess I didn’t bother to upgrade from 
LapLink Pro (which is LapLink 4.0) to 
LapLink 5.0. LLPro works fine on just 
about every machine I have. It runs as a 
DOS program under Windows and comes 
with the .PIF and .ICOn files needed to 
set it up. Because most of my portables 
now do Windows, that's how I use it. 

LLPro works with WAWG. If the com- 
puter you connected your laptop to can 
see the network, LLPro can, and you can 
transfer from the laptop to a remote ma- 
chine. LLPro is hard to beat as a means of 
putting files on your laptops and peeling 
them off after a trip. All versions of 
LapLink from 3.0 and higher have come 
with a "synchronize directories" feature, 
making it easier on road warriors. 

LapLink 6.0 for Windows adds a num- 
ber of desirable features to LLPro. For one 
thing, it works over an Ethernet, so you 
can use one of Xircom's Pocket Ethernet 
Adapter III parallel-to-Ethernet boxes to 
speed things up. For another, it uses a 
block-by-block file-comparison system. 
This doesn't speed up the first synchro- 
nization of files, but if you synchronize 
files on two machines very often, the “delta 
technology" takes over so that only 
changes in the two files are transmitted, 
speeding things up something wonderful. 

This is especially important if you're 
doing file transfers over a modem. You 
can use LapLink 6.0 for Windows to con- 
trol one machine from another. On the 


road, I can use my portable to call my big 
machine, get in with the proper passwords, 
and operate my system as if I were at 
home. Clearly, that can be slow on a 1200- 
bps modem line, but because of object 
caching and the delta technology, it's 
nowhere near as slow as you'd think, be- 
cause only changes are sent. It's possible to 
update a large Microsoft Word document 
on my home machine through a modem 
from a hotel room. For that matter, I can 
cause my home system to create and send 
a fax. 

Also, the new LapLink will maintain 
multiple simultaneous connections—up to 
eight—over the LAN, modems, AirLink, 
or the familiar LapLink cables. Mark Ep- 
pley, president of Traveling Software, 
brought three laptops over to show this 
feature off; Moe, Larry, and Shemp 
(“Curly is back in Bothell") talked to each 
other, one via telephone and one through 
Ethernet. He had two windows open, trans- 
ferred data from one remote machine to 
another, and generally looked like a proud 
papa showing off his new son. 

Alex pointed out how wonderful this 
would be for system administrators—leave 
the connections “nailed up" but minimized 
until some user calls with a question. Pro- 
grams such as PC Anywhere and Carbon 
Copy can do similar things, but none have 
LapLink's connectivity and familiar pedi- 
gree. 

LapLink 6.0 for Windows can be in- 
stalled on a DOS machine, so it will link 
DOS and Windows systems. It understands 
lots of modems, including wireless as well 
as ISDN. Sometimes it's the only way I 
can transfer files among the screwy sys- 
tems on my hybrid network; if LapLink 
6.0 for Windows can see the other ma- 
chine, it sees it by name and knows how to 
get at all its drives. 

Our first attempts to use LapLink 6.0 
for Windows did not work, because we 
were testing Cybermedia's FirstAid for 
Windows. FirstAid is a good program. It 
operates like a Mac INIT and watches to 
see what you're doing; if something goes 
wrong, it tries to let you know about it. 
We like FirstAid, and I'll have more on it 
another time. 

| bring it up here because the present 
version is not compatible with LapLink 
6.0 for Windows. This conflict is inher- 
ent. Most programs that try to operate 
Windows remotely do it by changing Win- 
dows drivers. LapLink 6.0 for Windows 
doesn't do that, but instead burrows in un- 
der Windows so that Windows doesn't 
know it's there. Unfortunately, so does 
FirstAid, and the two clash at a funda- 
mental level. The result is that LapLink 


6.0 for Windows thinks it doesn’t have 
enough memory and quits. The two com- 
panies are discussing this and will likely 
have a solution by press time. 

We also found some minor problems 
with W4WG, and indeed made the dis- 
covery that W4WG uses up memory in 
ways that Windows 3.0 and 3.1 do not. 
Traveling Software has already fixed the 
installation problem that caused. LapLink 
6.0 for Windows is pretty solid, more so 
than the other remote PC programs; our 
only problems were with installation. 

If you haven’t upgraded your LapLink 
lately, it’s probably time. LapLink 6.0 for 
Windows is seriously good stuff. Recom- 
mended. 


If you're looking for a world-class corre- 
spondence program, Гуе got it. Accent 
1.0 from Accent Software International is 
a Windows word processor that can write 
in 34 languages and five alphabets: West- 
ern European and Scandinavian, Central 
and Eastern European, Cyrillic, Turkish, 
and Greek. It checks spelling in 17 lan- 
guages. There are plans to add Hebrew 
and Arabic. 

It's not all that bad as a word proces- 


A 


sor, either. It looks and feels a lot 


like Microsoft Word, and it can < e » 


import and export to Word, Word- 
Perfect, and Ami Pro. It has some $ 
Internet features І haven’t tried, but 

for those who must do electronic corre- 
spondence in many languages, I'd think 
this would be a godsend. 

Free idea: someone could easily make 
up fill-in-the-blank template letters for Ac- 
cent pointed to individual industries. Fill in 
the English proper names, and out comes 
an (admittedly idiomatic) equivalent in an- 
other language, ready for faxing. I think 
this "limited automatic" translation could 
be quite useful, as long as it avoids con- 
verting “Coke adds life" to “Our cola re- 
vives your ancient ancestors." 


BOOTCON 2.1 is a program that lets you set 
up about 100 CONFIG.SYS and AU- 
TOEXEC.BAT initializations and then 
choose them from a menu when you re- 
boot the system. I keep it on my experi- 
mental machines. Typical installations 
are the GAME setup (which loads Sound 
Blaster and the CD-ROM driver and noth- 
ing else), WINDOWS FOR WORK- 
GROUPS ONLY, WINDOWS WITH 


ex 6. 


NOVELL, and so forth. 
—^ BOOTCON will also let you 
5 keep different Windows .INI 
files and choose among them 
when you boot up. 

I've used BOOTCON on my experi- 
mental machines for years. Not only has it 
always worked, it often saves my bacon 
by letting me go back to a known workable 
boot-up combination after I' ve been ex- 
perimenting with CONFIG.SYS or WIN 
.INI. The one gripe I've had with BOOT- 
CON is that every time any controlled file 
changes after boot-up, at the next boot-up, 
BOOTCON makes me decide whether I 
want to keep the new configuration or go 
back to the old one; but because it doesn't 
tell me what lines have changed in, say, 
WIN.INI, I get confused. 

The new version of BOOTCON will let 
you compare the new and old versions of 
WIN.INI, AUTOEXEC.BAT, and so forth 
before you decide whether or not to keep 
the updates. You can also disable BOOT- 
CON to optimize your current boot-up ini- 
tializations and then add your new CON- 
FIG.SYS and AUTOEXEC.BAT to 
BOOTCON’s list. And the newest version 
transparently makes up these files each 


Now you can take off between Windows and UNIX applications 
using a simple mouse and a single user interface. Your users 
only have to learn one mode of operation. And you only have to 
support one interface. 

That's because 
MultiView DeskTop 
\ supports more connections than anyone. All serial connections. 

M And all major protocols, including IPX/SPX, DECnet and the 
BEI widest range d TCP/IP transports. And if you don't have a 
oe S n um iui TCP/IP transport we'll give you one free. 
he i You also get accurate, high-performance terminal 
“ss. emulation of all the major UNIX consoles and terminal 
7" o7 types. Plus a floating palette with toolbar, status bar and 
= configurable button bar for simple operation. MultiView 
DeskTop also integrates your PCs and UNIX with Dynamic 
Data Exchange (DDE) that allows your users to make 
faster, more informed decisions. And they can cut and 
paste between Windows and UNIX applications, share 
printers and customize their desktops in minutes. 
So no matter how or where you work, MultiView 
DeskTop provides terminal emulation, multiple platform 
connectivity and integration in one package. Which is exactly 
what you would expect from JSB, the company that pioneered 
Windows Sockets technology. 

For more information and a free 30- 
day evaluation of MultiView DeskTop, call 
800-359-3408 today. And start flying 
nonstop to all your applications. 


WITH MULTIVIEW DESKTOP YOU'LL 
FLY BETWEEN WINDOWS AND UNIX. 
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HEADS, IT’S 


REAL. 


TAILS, IT'S 


It's your 

choice, 

A little 

more 

than 50 

percent of 

all business 

software in 

use топлу is 

pirated. If you 

buy it, you could 

end up with virus- 

ridden, phony software that has no 
documentation or product support. 


Selling or copying pirated software without 
authorization 1s against the law, with severe 
criminal and civil penalties including 
imprisonment of up to five years, fines of up 
_ to 5250.000, ar both. If you suspect the sale 
or use of pirated software, call the BSA Anti- 
Piracy hotline: 


(800) 688-BSA1 (2721) 


: AM Buses зу are Alfigna 
А B Business утгат Alliance 


© 1993 Business Software Alliance. All rights reserved. 


Pournelle 


time instead of putting them in one big 
file—thus removing my second major 
complaint. You can now use QEMM's 
Optimize without defeating BOOTCON. 

MS-DOS 6 and higher have a BOOT- 
CON-like feature, but Modular Software 
Systems' program is much more sophisti- 
cated. It can even reconfigure your boot- 
up depending on the time or day of the 
week—a pretty secure way of defeating 
remote access on а dial-up PC on the 
weekend, for instance. 

If you do much tinkering with your sys- 
tem, you definitely need BOOTCON 2.1. 
Recommended. 


Microsoft, having found great success with 
mice, has brought out an ergonomic key- 
board, the Microsoft Natural Keyboard. It 
sort of humps up in the middle, with a sec- 
tion for each hand; those are separated by 
an inverted V of blank space at the apex of 
the bump. Your hands come in at a 45-de- 
gree angle to each other to meet up with 
the keys. This feels unnatural at first, es- 
pecially if you watch your hands while 
you type. The thing is about 3 inches tall, 
ѕо you won't get your slimline keyboard 
drawer to close on it. 

Unlike the Apple Adjustable, the Mi- 
crosoft Natural Keyboard is all one piece; 
you can't adjust the two home halves or 
bring them together like a normal key- 
board. For that reason, it will be beloved by 
typing teachers and cursed by crossover 
typists—anyone who types b with their 
right hand will hate it. The touch is light 
and fast, and the plastic construction makes 
it much lighter and less tough than the 
Northgate OmniKey Ultra keyboard I use. 

The installation disk has control panels 
for adjusting the keyboard's performance: 
international and proprietary keyboard lay- 
outs, using the numeric pad as a mouse, 
key repeat rate, and the like. If you'd like 
to experiment with a Dvorak keyboard lay- 
ош, you can try that, too. 

There are other improvements I'd make. 
You can't make "keyboard salad"—mix 
and match the key assignments. Га want to 
put the Backspace key up above the Enter 
key, as on an IBM Selectric typewriter 
(and on the Pournelle-configuration North- 
gate keyboards), and swap Caps Lock and 
Control. Actually, I'd as soon have Caps 
Lock up on the function-key row so I 
wouldn't hit it accidentally. If you were 
heavily into desktop publishing or occa- 
sionally used foreign characters, you might 
want to assign the d and 6 characters to a 
particular key cap to avoid the annoying 
Alt+0145 sequence, but that will take third- 
party software right now (Gateway’s pro- 
grammable keyboards let you do this). 


As a silly bonus, you can cause your 
computer to make sounds when you hit a 
key— maracas, scissors, or manual or elec- 
tric typewriter. The electric typewriter 
sounds were obviously taken from a Se- 
lectric, complete with the "golf ball" spin- 
ning when you lean on the Shift key and 
carriage return when you press Enter. I 
wonder if IBM will sue them for "sound 
and feel"? 

Speaking of IBM, their former Lexmark 
division would do well to make a com- 
peting keyboard with the built-in track- 
point mouse from the IBM ThinkPad stuck 
in the middle. ThinkPad portables are so 
good they scare me. 

I haven't made up my mind about the 
Microsoft Natural Keyboard. I've put it 
on the machine Larry Niven uses when he 
works here; he hasn't seen it yet. More on 
this later. 


Pentafluge died the other day. When we 
turned it on, it gave a series of beeps. 
Those are the post codes that tell what's 
wrong. Alas, my Micronics Computers 
MSPi motherboard was a late beta version, 
and I didn't get the full documents with 
it. Micronics rushed me a replacement 
motherboard, and | installed it—not dif- 
ficult —and put in the 60-MHz Pentium 
chip, complete with its PC Power & Cool- 
ing chip fan. 

When I turned it on, I got the same se- 
ries of beeps. This time I had the docu- 
ments and looked up 3-2-4: it said key- 
board encoder failure. 1 turned over the 
keyboard and beat on it until some peanut 
shells fell out, and lo!, all was well. Long- 
time readers will recall I' ve had this prob- 
lem before. Due to a peculiarity in PC de- 
sign, the keyboard is part of the system, 
and the encoder is used for certain address 
handling. The moral of the story is check 
your keyboard before you replace your 
motherboard. In my case, the new MSPi 
motherboard is a bit more finished than 
the older test version I had; but I never 
had any trouble with the old one. The sec- 
ond moral of this story is get your system 
documents and pay attention to them. 


IBM has a neat new system called the 
Duchess-Blue. It's an integrated multime- 
dia system that reminds me of Tandy's 
Fantasia. It comes with an integrated video 
accelerator, full wave-table sound (with 
the volume control in front), a game port, 
and a CD-ROM drive. It's very fast: it 
plays Doom like nothing you have ever 
seen. It's a small-footprint system with 
room for five cards (but has sound, video, 
and CD-ROM on the motherboard). It was 
simple to put in an Intel network card and 


connect it with W4WG. 

I haven't had this long, and what with 
being one-handed, I haven't done much 
with it. But I intend to install the new OS/2 
Warp on it, as well as a bunch of other 
stuff. You'll certainly hear more about it. 

As I write this, the Duchess-Blue isn't 
available; IBM is negotiating with manu- 
facturers who may bring it out under their 
product name. I'll let you know about that 
when I hear more. Meanwhile, if you're 
looking for an OEM source on a nifty in- 
tegrated multimedia system, talk to IBM 
Microelectronics in East Fishkill, New 
York. This is a neat little machine. 


I've had After Dark on most of the Macs 
and PCs for years, so I was pleased to see 
version 3.0. Perhaps amused would be a 
better word. After all, modern Energy Star 
monitors turn themselves off when inac- 
tive; After Dark is less a screen saver than 
an entertainment package. It does that well. 
For instance, version 3.0 comes with four- 
slice toasters and bread with jam. One new 
module, You Bet Your Head, is an odd- 
ball automated quiz show Chuck Jones 
would approve of, and the Bad Dog digs 
holes in your screen and pulls things 


For those who must do electronic correspondence 
in many languages, I'd think Accent 1.0 ($379) 
would be a godsend. Contact Accent Software 
international, Ltd., Jerusalem, Israel, 4972 2 
793723; fax 4972 2 793731. Circle 1150 on 
Inquiry Card. 


After Dark 3.0 ($49.99) is less a screen saver 
than an entertainment package, and it does that 
well. Contact Berkeley Systems, Inc., Berkeley, 
CA, (800) 877-5535 or (510) 540-5535; fax 
(510) 540-5115. Circle 1151. 


If you do much tinkering with your system, you 
definitely need BOOTCON 2.1 ($79). Contact 
Modular Software Systems, Kent, WA, (800) 438- 
3930 or (206) 631-5781; fax (206) 631-5779. 
Circle 1152. 


The game of the month is Dark Sun Shattered 
Lands (on floppy disk, $60; on CD-ROM, $65), a 
rather good fantasy role-playing game with a new 
game engine. Contact Strateglc Simulations, 
Inc., Sunnyvale, CA, (408) 737-6800; fax (408) 
737-6814. Circle 1153. 


If you're looking for an OEM source on the nifty 
Duchess-Blue ($2199) integrated multimedia 
system, contact IBM Microelectronics, East 
Fishkill, NY, (800) 636-2426. Circle 1154. 


The Fax«HQ system (standard package with one 
copy of Fax«HQ Gateway Fax Server software and 
25 copies of the Fax«HQ client module, for a total 
of 27 users, $1295; Fax Server software and five 
copies of the Fax«HQ client module, $395; 
Expansion Kits to add 25 users, $695) is quite 
good. Contact Headquarters Software, Inc., 
Pleasant Hill, CA, (510) 284-2877; fax (510) 284- 
3238. Circle 1155. 


around. Alas, his whining upsets my dog. 

I'm as guilty as the next person of en- 
joying After Dark's antics; we have Boris 
the Kitten (from More After Dark) romp- 
ing around on a world clock (from Palo 
Alto Software's After Dark add-on mod- 
ule) on the Mac Quadra 700. My main 
writing machine had Mr. Spock examining 
Hortas (from Star Trek: The Screen Saver) 
for a year or so. But you could hardly sug- 
gest that all this silliness was just to save 
your screen. 

Fair warning: on the Mac, we couldn't 
get After Dark to install unless we turned 
off all the INITS, not just the virus-check- 
ing software they warn you about. But 
once done and the system rebooted, we 
had all the new modules, along with our 
old ones, available. 

There were similar installation prob- 
lems under Windows, but in both cases, 
the Berkeley Systems support people were 
helpful. Sure, Windows 3.0 and later come 
with a rudimentary screen saver, but can 
you really live without Bart Simpson skate- 
boarding around your Program Manager? 


The book of the month is Hy Bender's Es- 
sential Software for Writers: A Complete 


For More Information 


We like FirstAld for Windows ($49.95). Contact 
Cybermedia, Inc., Los Angeles, CA, (800) 529- 

2373 or (310) 843-0800; fax (310) 843-0120. 

Circle 1156. 


Laplink 6.0 for Windows ($199.95) is seriously 
good stuff. Contact Traveling Software, Bothell, 
WA, (800) 343-8080 or (206) 483-8088; fax 
(206) 487-1284. Circle 1157. 


The new M5Pi motherboard (with a 60-MHz 
Pentium processor and 256-KB cache, $895) is a 
bit more finished than the older test version 1 
had; but | never had any trouble with the old one. 
Contact Micronics Computers, Inc., Fremont, CA, 
(800) 577-0977 or (510) 651-2300; fax (510) 
651-5612. Circle 1158. 


The NETPrint/150 ($795) is easy to install and 
use. Contact Digital Products, Inc., Waltham, 
MA, (800) 243-2333 or (617) 647-1234; fax 
(617) 647-4474. Circle 1159. 


05/2 Advanced Server 4.0 (on floppy disk or CD- 
ROM, $2066) is a client/server system 
comparable in features and complexities to 
NetWare. Contact IBM Corp.. Armonk, NY, (800) 
342-6672 or (914) 332-2085; fax (800) 426- 
4329. Circle 1160. 


Personal NetWare ($99) has plenty of security 
features, provisions for a systems manager, and 
maintains logs of user activities. Contact Novell, 
Inc., Provo, UT, (800) 453-1267 or (801) 429- 
7000; fax (801) 429-5155. Clrcle 1161. 


Guide for Everyone Who Writes with a PC 
(Writers Digest Books, 1994); it’s hu- 
morous and well done. It discusses a lot 
of software of interest to those who use 
computers to write. 

The game of the month is Strategic Sim- 
ulation’s Dark Sun Shattered Lands, a 
rather good fantasy role-playing game with 
anew game engine. It got me away from 
XCOM: UFO Defense for a few days. 
Alas, XCOM has still got me. 

Next month, I'1l have a lot more on net- 
works and a whole bunch of new software. 
By then, I'll be able to type with both 
hands. Ш 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future. Jerry wel- 
comes readers' comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jer- 
ry cannot guarantee a personal reply. You 
can also contact him on the [Internet or BIX 
at jerryp Q bix.com. 


With the Pocket Ethernet Adapter IIl ($349), | 
have a convenient way to attach my portables into 
my network. Contact Xircom, Inc., Calabasas, СА, 
(800) 438-9472 or (818) 878-7600; fax (818) 
878-7630. Circle 1162. 


The RediCard RC-1496 data/fax modem ($299; 
RC-1414 with 14.4-Kbps send/receive fax, $349) 
was plug-and-play at a time when | was 

desperate, and it works as well as any portable 
modem I've ever had. Contact Data Race, Inc., 
San Antonio, TX, (800) 329-7223 ог (210) 558- 
1900; fax (210) 558-1929. Circle 1163, 


The SupraFaxModem 28B ($269.95) worked fine 
with both Zenith machines. Contact Supra Corp., 
Albany, OR, (800) 727-8417 or (503) 967-2400; 
fax (503) 967-2401. Circle 1164. 


it's possible to set up a Windows NT Server 3.5 
(server license, $699; client access license, 
$39.95 each) that interfaces with a NetWare 
network in such a way that all your Windows 
machines see is a Windows software interface. I'll 
have more on the Microsoft Natural Keyboard 
($99.95) later. Contact Microsoft Corp., 
Redmond, WA, (800) 426-9400 or (206) 882- 
8080; fax (206) 883-8101. Circle 1165. 


The Z-Noteflex ($3222) portable is a neat little 
color system. 1 like it. With the Z-Stor Personal 
Server ($999), you can have peer-to-peer network 
operations in about an hour. Contact Zenith Data 
Systems Corp., Buffalo Grove, IL, (BOO) 533- 
0331 or (708) 808-5000; fax (708) 808-4483. 
Circle 1166. 
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ШИК Hardware 


POCKET PRINTER? 


You wouldn't want to use the 1-pound PN6O por- 
table laser-quality printer while it's in your pocket, 
but in a pinch you can pop the unit in there to free 
your hands for some last-minute updating prior to 
printing your color transparencies. Available for 
the PC and the Mac, the PN60 ($429) measures 


10 by 1.85 by 2 inches and prints up to 2 ppm. 
The thermal-fusion-based printer operates at a noise 
level of less than 46 dBA. It comes with five built-in 
fonts and also supports TrueType and Adobe fonts. 


А monochrome cartridge can print up to 30 text pages and up to 18 graphics pages; the option- 


al color cartridge can print from three to five color transparencies. 


Contact: Citizen America, Santa Monica, CA, (310) 453-0614. 


Circlo 1271 on Inquiry Card. 


PORTABLE PRINTING FOR 
THE MAC 


For Mac PowerBooks, the HP 
DeskWriter 320 printer ($379) 
has a resolution of 600 by 300 
dpi. The portable 4-pound unit 
can print more than three pages 
of black text per minute and a 
color page in about 4 minutes. 
From Hewlett-Packard (Santa 
Clara, CA), the unit 
includes the com- 
pany's ColorSmart 
and Resolution En- 
hancement tech- 
nologies. The 
optional color 
kit ($49) con- 
sists of a snap- 
in cartridge and storage case; the 
optional cut-sheet feeder ($99) 
can automatically feed up to 60 
sheets of paper or 20 transpar- 
encies. 
Phone: (800) 752-0900. 
Circle 1274 on Inquiry Card. 


COMPUTER-CONTROLLED 
OUTLETS 


А power-control device that can 
be daisy-chained to provide up 
to 156 individually controllable 
outlets, the Pow-R-Bar ($149.95) 
connects {о your PC via the se- 
rial port. From International Mi- 
cro Electronics Group (Lexing- 
ton, KY), the devices (up to 26 
Pow-R-Bars) can be up to 50 feet 
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apart, and greater distances are 
possible when you use them with 
short-haul or phone-line modems. 
Phone: (800) 274-8699 or 
(606) 271-0017. 

Circle 1275 on Inquiry Card. 


FOUR PORTS ON A BOARD 

Each of the four serial ports on 
the Model 3PXCC4A serial card 
($209.95) can be independently 
configured for any I/O address 
and IRQ, as well as for RS-232, 
RS-422, or RS-485 data proto- 
cols. From B&B Electronics 
Manufacturing (Ottawa, IL), the 
card has interrupt-sharing capa- 
bilities as well as an interrupt- 
status register. 

Phone: (815) 434-0846. 

Circle 1277 on Inquiry Card. 


FOR YOUR EYES ONLY v 

The wraparound design of the 
PF50 filter ($119) from 3M 
Optical Systems 
(Roseville, MN) 
preserves the pri- 
vacy of travelers 
who use their note- 
book computers 
in public places. 
The screen is legi- 
ble only when it 
is viewed from di- 
rectly in front of 
the display. An anti- 
glare feature im- 


proves contrast and reduces glare. 
Phone: (800) 553-9215 or 
(612) 733-4403. 


Circle 1297 on Inquiry Card. 


SAFE DATA TRANSFER > 


The Datasafe V.Fast- Р y 


class external data/ 
fax modem is avail- 
able for both the 
PC ($319) and 
the Mac ($329). 
From Logicode | 
Technology ^ 
(Camarillo, CA), the modem has 
built-in password protection, 
callback security, and remote 
configuration. Automatic fall- 
back and fall forward ensure data 
transmission at the highest pos- 
sible speed. The Datasafe auto- 
matically runs self-diagnostics 
when you turn it on. 

Phone: (800) 735-6442 or 
(805) 388-9000. 


Circle 1278 on Inquiry Card. 


SHARE A PRINTER 


Belkin Components’ (Compton, 
CA) ParaShare 11 printer-shar- 
ing device (from $39.99) lets you 
select the printer of your choice 
via a Windows icon or DOS hot 
key. The ParaShare ЇЇ uses a six- 
wire cable system to service four 
printers on four wires, which lets 
the device maintain consistent 
speeds as the printer-sharing net- 
work is expanded. 

Phone: (800) 223-5546 or 
(310) 898-1100. 

Circle 1279 on Inquiry Card. 


TIGHTLY PACKAGED GENIUS 


A C-programmable miniature 
controller board, the Little Ge- 
nius ($149) is targeted а! control 
and data-acquisition 
applications; it can 
also function as a core 
module to interface to 
your custom-designed 
boards. From Z-World En- 
gineering (Davis, CA), the 
board has 14 digital inputs 
T and 12 digital outputs (seven 
of which are high-current). It 
also has RS-232 and К5-485 in- 
terfaces, an EEPROM, and 

a power-fail interrupt. 

Phone: (916) 757-3737. 
Circle 1280 on Inquiry Card. 


SERVING THE INTERNET 

From BBN Internet Services 
(Cambridge. MA), the turnkey 
BBN Internet Server ($9895) uses 
the company's GUI-based soft- 
ware, which runs on Macs or 
under Windows. The Unix server 
supports all Internet-protocol 
client platforms, including Unix 
and OS/2, and provides general 
TCP/IP network transport over 
Ethernet, accommodating line 
speeds ranging from 14.4 Kbps to 
ТІ. The server provides access to 
such functions as the WWW and 
Gopher database servers, E-mail, 
the FTP file-retrieval server, and 
Network News BBSes. 

Phone: (800) 632-7638 or 
(617) 873-8730. 

Circle 1288 on Inquiry Card. 


LAPTOP LIGHT »- 


A reading 
light for use ' 
with portable 
computers, the 
NCL—Note- 
book Computer W 
Light ($39.98) il- # 
luminates the en- 2 
tire keyboard as well % 
as your work. From 
ASF Associates (Mer- 
rick, NY), the light 
ships with four recharge- 

able nickel-cadmium batteries, 
three Ektron bulbs, an adapter/ 
charger, and a soft case. 

Phone: (800) 771-3600 or 
(516) 868-3638. 

Circle 1282 on Inquiry Card. 


HAND-HELD CONTROL 

The SM-3 Hawk ($299) provides 
mouse emulation from up to 40 
feet away from your computer 


or LCD panel. The Laserex 
(Scottsdale, AZ) infrared device 
has a plate that allows 360 de- 
grees of cursor control, and it lets 
you select menu items, perform 
click-and-drag operations, and 
open and close files. 

Phone: (800) 225-5503 or 
(602) 951-6969. 

Circle 1285 on Inquiry Сага. 


GRAB A FRAME 

Imascan/Mono ($1095), from 
Imagraph (Chelmsford, MA), 
provides real-time video-in- | 
window display and frame cap- 
ture of RS-170 and nonstan- 
dard composite video formats. 


For the PCI bus ог VL-Bus, the ¥f 


card supports 8-bit gray-scale 


display and capture at 
| resolutions as high as 
1280 by 1024 pixels. A 
| shared frame buffer pro- 
vides access to captured 
a, data under either DOS 
HES or Windows. 


ТУРУК ДА, Phone: (508) 


A 256-4624. 
\ Circle 1281 
on Inquiry Card. 


DUAL-CHANNEL 1/0 

The DSP-100 ($249), a dual- 
channel RS-232 asynchronous 
serial adapter PCMCIA card, is 
compliant with the PC Card 
Specification 2.1. The card plugs 
into a PCMCIA Type II socket 
and implements its two serial 
ports via 16550 UARTSs. You 
can select the I/O address space 
at which the DSP-100 is to be 
located. The card is from Qua- 
tech (Akron, OH). 

Phone: (216) 434-3154. 

Circie 1295 on Inquiry Card. 


PORTABLE HARD DRIVE v 


An 11-оџпсе, pocket-size por- 
table hard drive with a capacity 
of 170 to 810 MB, the Plugger 
(from $499) connects to any par- 
alle] printer port on DOS and 
OS/2 systems. From Computer 
Connections America (Bedford, 
MA), the drive has an access time 
of 12 ms and supports Stacker 
and DoubleSpace. The Plugger 
is also EPP compliant and has 
a printer pass-through, keyboard 
and mousc power adapters, and 
an AC wall plug. 

Phone: (800) 438-5336 or 
(617) 271-0444. 

Circle 1283 on Inquiry Card. 


1.34 AccorDING то ITU 


The V.34-based Bullet 100E 
external fax/modem fea- 
tures a menu-driven LCD | 
panel that displays line - 
conditions and throughput 
speeds. In conjunction with - 
SmartKeys, the panel lets you 
easily set and change your modem : 
configurations. As part of its compliance with the | үза 4 
ification, the Bullet 100E is capable of four-dimensional tre llis 


lower modems and operates at all conventional 5 speeds from 
300 bps up to 28.8 Kbps. Additionally, it sapport 5 jire 
leased lines with auto-dial backup and line esto! 

built-in flash ROM. The Bullet 100E costs $499. 


Contact: E-Tech Research, Santa Clara, CA, (800) noe n 


or ( 408) 988-8108. 
Circle 1272 on inquiry Card. 


EASY ANNOTATIONS 

The Electronic Marker Pad 
($295), from Consumer Tech- 
nology Northwest (Beaverton, 
OR), lets you make real-time an- 
notations to computer presen- 
tations produced with any Win- 
dows or Mac application. You 
can enter graphical information 
into your computer using colors, 
pen widths, and symbols that you 
can change on the fly. The prod- 
uct, which consists of software 
and a digitizing tablet and pen, 
plugs into your computer's serial 
port and can function as a mouse 
when the Electronic Marker soft- 
ware is not activated. 

Phone: (800) 356-3983 or 
(503) 643-1662. 

Circle 1284 on Inquiry Card. 


ALL-IN-ONE STORAGE AND v 
RETRIEVAL 


A complete document-image 
storage-and-retrieval system for 
the desktop, The Knowl- 
edge Builder ($2995) 
lets you quickly scan, 
store, manage, and re- | 
teve documents. From 
MindWorks (Sunnyvale, 
CA), the system com- 
bines the company's 
Recollect software with 


1 | 


a gray-scale desktop scanner and 
the MindBank 270 removable 
magnetic-cartridge storage de- 
vice. One 270-MB cartridge and 
a SCSI kit are included. 

Phone: (800) 396-6463 or 
(408) 730-2100. 


Circle 1286 on Inquiry Card. 


SCSI ON TWO CHANNELS 

A VESA-based dual-channel SCS] 
host adapter, the ABP852 (from 
$479) supports two 10-MBps 
SCSI channels. Each channel 
can have up to seven devices, for 
aconnection capability of 14 pe- 
ripherals, froma single VESA slot. 
The adapter is compatible with 
Windows, Chicago, Windows NT, 
NetWare, Unix, and OS/2. From 
AdvanSys (San Jose, CA), the 
ABP852 can provide data redun- 
dancy and mirror data across the 
two separate SCSI channels. 
Phone: (408) 383-9400. 

Circie 1290 on inquiry Card. 
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SOUND UPGRADE 
Ensoniq’s (Malvern, PA) 
Soundscape Daughter Board 
($129) lets you easily up- 
grade your 16-bit FM sound 
card via its 26-pin audio-ex- 
pansion connector. The board 
features 16 channels, 32 si- 
multaneous voices, 32-note 
polyphony, and a 1-МВ E- 
wave patch set. 

Phone: (610) 647-3930. 
Circle 1294 

on inquiry Card. 


FAXES ON THE COLOR 
LASERJET 


Designed for the Hewlett- 
Packard Color LaserJet, Ex- 
tended Systems’ (Boise, ID) 
FaxConnection MFP ($1095) 
brings PC faxing and plain- 
paper color fax reception to 
workgroups. With the device, 
you can send color fax docu- 
ments from a PC or receive 
them directly at the HP Col- 
or LaserJet printer. The unit, 
which slides into the printer’s 
MIO slot, allows all users on 
a Novell Ethernet network to 
send color documents created 
with DOS or Windows appli- 
cations from their workstations. 
PocketFaxServer software is 
included. 

Phone: (800) 235-7576 or 
(208) 322-7575. 


Circle 1293 on Inquiry Card. 


LISTEN TO THIS KEYBOARD A. 

The Maxi Sound multimedia 
keyboard ($99) from Maxi 
Switch (Tucson, AZ) features 
two specially designed speakers 
and an audio electronics subsys- 
tem from Altec Lansing (Mil- 
ford, PA). The audio subsystem’s 
dynamic circuitry and special 
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What's Че Hardware 


CROSS-PLATFORM VIDEOCONFERENCING — — 


Whether you’re working in Windows 

or on a Mac, you and your colleagues 
can use the Eris Personal Video Com- 
munications System to share and col- 
laborate on documents from any soft- 
ware application while conferencing in 
real time with full video and audio. A 
portable, self-contained SCSI or PCMCIA 
peripheral, the Eris system has a 
built-in 28.8-Kbps V.34 
modem that’s compatible 
with digital or standard 
phone lines. You can use Жыз? 
the system's color desktop m 
video camera or any NTSC or 
PAL video device, which allows 
you to capture video images from a 

remote site and view them on any stan- 

dard TV or VCR. The Eris system costs $4995. 
Contact: RSI Systems, Edina, MN, (800) 496-4304 
or (612) 896-3020. 

Circle 1273 on Inquiry Card. 
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acoustic-chamber construction 
are combined with the key- 
board’s built-in omnidirectional 
microphone and a master vol- 
ume-control slide switch. 
Phone: (602) 746-9378. 

Circle 1289 on Inquiry Card. 


PC IN A TABLET 
The Stylistic 500 ($2795) puts 
a 486DX2/50 CPU ina 
2.6-pound tablet that 
' `. by 1.5 inches, From Fu- 
` jitsu Personal Systems 
(Santa Clara, CA), the 
tablet PC includes a pair 
of PCMCIA expansion 
slots and an infrared se- 
rial interface. Its 4 MB of RAM 
is expandable to 20 MB, and it 
can support an external VGA 
monitor. A 105-MB PCMCIA 
hard drive, DOS 6.2, and Win- 
dows for Pen Computing are in- 
cluded with the tablet. 
Phone: (800) 831-3183 or 
(408) 982-9500. 
Circie 1292 on Inquiry Card. 
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MOBILE STORAGE 

Able to store as much as 100 GB 
of data and transfer a 1-MB file 
in 6 seconds, the 10-ounce Pere- 
os storage product ($695) runs 
on two AA batteries. From Data- 
sonix (Boulder, CO), the Pereos 
plugs into the parallel port of 
your PC and uses a standard 
Windows interface. The unit in- 
cludes data management tools, 
such as Fuzzy Find. Each 1.2- 
GB cartridge ($28.95) is the size 
of a postage stamp. 

Phone: (800) 328-2779 or 
(303) 545-9500. 

Circle 1296 on Inquiry Card. 


MINIATURE HUB v 


An eight-port palmtop Ethernet 
hub, the CN8800TPC ($279) 
from CNet Technology (San 


Jose. CA) lets you expand 
your network using iOBase- 
T cabling. The hub includes 
two LEDs for each port to 
indicate link/receive and par- 
tition status, and it features 
a switch-selectable AUI/ 
BNC port for backbone or 
mixed-media connectivity. 
Phone: (800) 486-2638 or 
(408) 954-8000. 

Circle 1291 

on inquiry Card. 


ETHERNET SWITCHES 
Plaintree Systems' (Wal- 
tham, MA) Wave-Switch 
100 ($2995) provides con- 
nectivity to 100Ваѕе-ТХ and 
І00УС-Апу АМ standards. 
The unit includes two option 
slots, both of which can ac- 
cept an FDDI, 100Base-TX, 
I00VG-AnyLAN, or Wave- 
Bus fast Ethernet interface 
module. You can install any 
combination of modules in 
the unit. 

Phone: (S00) 370-2724 or 
(617) 290-5800. 

Circle 1287 on Inquiry Card. 


GAIN INTERNET ACCESS 
ISDN*tek's (San Gregorio, CA) 
CyberSpace Internet Card ($395) 
allows you to digitally connect 
to the Internet or a Unix host 
while you're running Windows 
or OS/2 on your PC. The ISDN- 
compatible card supports a 56- 
or 64-KB data call on one B 
channel and includes interface 
drivers for your Win-ISDN-com- 
patible TCP/IP software to sup- 
port such applications as Mosaic 
and Gopher. In addition, you can 
use the card for high-speed data 
transfers directly between ISDN 
users or between sites that have 
HDLC and synchronous PPP 
hardware and soft- 
"e ware. 
Phone: (415) 
1 712-3000. 
| Circle 1276 
| on Inquiry 
Card. 
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| A WiNDOW " CALCULATIONS 


A calculator program for Windows, CalcPac consists of four cal- 
culators, each with a specific function. CalcPac Business em- 
ulates Texas Instruments’ BA-II Executive Business Analyst, 
while CalcPac Scientific operates like the TI-36X and has more 
than 160 functions; both are programmable, have tapes, and 
can generate graphs of data sets and loan payments in multi- 
ple presentation styles. CalcPac Conversions can perform more 
than 2000 conversions from 23 categories; CalcPac Tape op- 
erates like a standard desktop adding machine. The cost of the 


program is $59.95. 


Contact: System Essentials, Chesterfield, MO, 
(800) 335-9733 or (314) 537-9537. 


Circle 1298 on Inquiry Card. 


DESIGN А GUI 

From Annabooks (San Diego, 
CA), DOS Buttons ($249) lets 
you design a GUI that works 
with any pointing device, such 
as à mouse, touchscreen, or pen. 
The program creates a real-time 
environment in which you can 
embed your specific function 
routines. You can use the built-in 
tool sets to create labeled but- 
tons that can either activate func- 
tions or bring up windows con- 
taining more buttons. 

Phone: (800) 462-1042 or 
(619) 673-0870. 

Circle 1302 on Inquiry Card. 


PROTECTION FROM PROWLERS 

LANWatchMan Prowler Detec- 
tion System NLM 1.0 (from $299) 
installs on any LAN file server 
that lets a LAN administrator con- 
figure security watch points. The 
D&G Infosystems' (Hampstead, 


24% 
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NY) software generates an alarm 
whenever a given watch point de- 
tects prowler activity and/or se- 
curity breaches. 

Phone: (516) 538-1240, 

Circle 1319 on Inquiry Card. 


A BBS FOR UNIX 

The Major BBS for Unix (eight- 
user license, $2995) retains the 
look and feel of its DOS prede- 
cessor in its support for the BSD/ 
386 1.1 and Solaris 2.3 operat- 
ing systems. The Galacticomm 
(Fort Lauderdale, FL) software 
supports TCP/IP; it also has 
built-in Telnet and integrated 
FTP. UDAs (user-defined appli- 
cations) integrate any external 
text-based applications, such as 
Oracle databases, spreadsheets, 
shell accounts, and utilities, as 
à seamless menu option. À win- 
dowing interface enables system 
administrators to perform main- 


What's Ме Software 


tenance while the system is run- 
ning over a network. 

Phone: (800) 328-1128 or 
(305) 583-5990. 

Circle 1305 on Inquiry Card. 


COLOR-MATCHING ACCURACY 
SwatchPrinter Software for Win- 
dows ($48), from Trumatch (New 
York, NY), eliminates the guess- 
Work from color matching by let- 
ting you exactly match the colors 
produced by your PostScript- 
compatible printer. You can print 
a hard-copy reference guide of 
more than 2000 color swatches 
and then use any color you se- 
lect from within graphics appli- 
cations from Adobe, Aldus, Cor- 
el, Micrografx, and Quark. A 
Colorfinder fan guide ($20) en- 
sures color accuracy for mate- 
rials to be printed on a standard 
four-color press. 

Phone: (800) 878-9100 or 
(212) 302-9100. 

Circle 1303 on Inquiry Сага. 


FRONT-OFFICE SUPPORT 
Art*Enterprise for OS/2 ($7995) 
is an object-oriented develop- 
ment tool for building client/ 
server applications that integrate 
information contained in data- 
bases and on-line documents and 
that use rules to automate busi- 
ness policies. From Inference (El 
Segundo, СА), the software lets 
you develop applications and 
deploy them without change to 
both OS/2 and Windows envi- 
ronments, with a native look and 
feel in each environment. 
Phone: (800) 336-9923 or 
(310) 322-0200. 

Circle 1304 on Inquiry Card. 


SUPPORT FOR 
POWERBASIC 


The QuickPak Profes- 8 
sional add-on library for 

PowerBASIC ($199) 
contains nearly 600 sub- 
routines and functions. 
From Crescent Software 
(Ridgefield, CT), the li- 


brary provides low- and high-level 
services to help with tasks that 
BASIC cannot do directly, are 
difficult to carry out, or are time- 
consuming to program. 

Phone: (800) 352-2742 or 
(203) 438-5300. 

Circie 1308 on Inquiry Card. 


ANTIVIRUS TRANSFER 

А file transfer utility, Mobile 
Protect ($79) from Trend Micro 
Devices (Torrance, CÀ) provides 
antivirus protection for IBM- 
compatible notebooks and lap- 
tops. Able to detect and destroy 
all virus types—including Mu- 
tation Engined viruses—during 
data transfers, the utility has a 
synchronization option that si- 
multaneously copies files be- 
tween systems; a file-updating 
option automatically copies only 
the newest files. 

Phone: (310) 782-8190. 

Circle 1325 on Inquiry Card. 


OLE-COMPATIBLE MORPHING v 


An intuitive, full-featured morph- 
ing and special-effects-creation 
tool, MorphStudio ($59) lets you 
morph images together to pro- 
duce single-frame effects or vid- 
eo sequences. Special-effects fil- 
ters include warping, whirlpool, 
and wind; advanced options let 
you append multiple morph and 
special-effects sequences to- 
gether. You сап add your com- 
pleted sequences to any OLE- 
compatible program, such as 
PowerPoint or Harvard Graph- 
ics. MorphStudio is from Ulead 
Systems (Torrance, CA). 
Phone: (800) 858-5323 or 
(310) 523-9393. 


Circle med on Inquiry Card. 


zx OS/2 NETWORKS WITH 
ema eters emen ee WINDOWS 

А 32-bit OS/2 peer-to-peer 
Silas Techrvogy is a three-year old developer ofermpater sxtume вн дешч sof] Network operating system, 
——— ee eens Latiae dir Gn? (from 
| $139) lets you easily inte- 
{ grate OS/2 systems into 
| your existing DOS and Win- 
dows networks. With the 


| 
ERA tor MS Word will be available at the end сї 19594 for an ineredactory price of $144] 
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Tommy Petrogrannis 
PS This document was signed electronically unng ERA fot MS Word ! 
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Tammy Рей тй: 
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ELECTRONIC DOCUMENT 
APPROVAL A. 


ERA (Electronic Revision and 
Approval) for Microsoft Word 
($149) lets you electronically ap- 
prove any Word document by 
signing your name using a nor- 
mal ballpoint pen and a pressure- 
sensitive signature pad. From 
Silanis Technology (Montreal, 
Quebec, Canada), ERA provides 
the electronic signature as a vi- 
sual clue to let oth-ers know that 
a drawing was approved. Auto- 
CAD, however, does not make 
the signature part of the draw- 
ing, eliminating the threat of 
someone's copying or altering 
the signature. ERA can verify a 
document's integrity by ensur- 
ing that it has not changed since 
a previous approval. Encrypted 
copy protection shields the sig- 
nature from tampering. 

Phone: (514) 369-4161. 

Circle 1308 on Inquiry Card. 
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Lenel Gallery 


* A Artisoft (Tucson, AZ) sys- 


tem, you can connect to key 
SMB-based network operating- 
system servers, including those 
from IBM and Microsoft. The 
software also coexists with Net- 
Ware 3 and 4 and LAN Server 
network client software on the 
same machine. 

Phone: (800) 233-5564 or 
(602) 670-7100. 

Circle 1309 on Inquiry Card. 


VIDEO CONTROL WITH OLE 

An integration package that sup- 
ports OLE 2.0, Video Control 1.0 
($99) provides the power to cap- 
ture, edit, and play back video 
clips in a single Windows appli- 
cation. From Stefra (Milpitas, 
CA), Video Control features dy- 
namic configuration of the user 
interface to control VCRs and 
video laserdisc players through a 
serial link, as well as video-clip 
capture, linking and embedding 
of videoclips in documents, drag- 
and-drop operations, video editing 


Help: Fl 


ISkyline at night 
[5роп symbols 
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With OLE drag and drop, the Lenel 
Gallery GUI for Windows is compatible 

| with virtually any Windows develop- 
ment environment that supports OLE 
Controls, OLE 2.0 Automation, ‚ VBXes, | 
and DLLs. The tool lets you integrate 
graphical thumbnail galleries, menus, 

and toolbars directly into your appli- 
cations. You « can create thumbnails 
for any file, resize them, and link each 
one with any information you specify. 
You can display the corresponding file 


on a single slide bar, and single- 
frame capture to graphics formats. 
Phone: (408) 263-2730. 

Circle 1313 on Inquiry Card. 


A VERSATILE BOOT UTILITY 
Modular Software Systems' 
(Kent, WA) Wizard of O.S. ($99) 
lets you choose whether to boot 
your PC using DOS, OS/2, Win- 
dows 95, Windows NT, or Unix. 
You can have multiple versions 
of DOS or OS/2, as well as dif- 
ferent configurations of a partic- 
ular operating system. You can 
also install multiple operating 
systems on the same hard disk. 
Phone: (800) 438-3930 or 
(206) 631-5781. 

Circle 1310 on Inquiry Card. 


SERVE UP WINDOWS NT 
NFSware 1.0 for Windows NT 
(from $295) provides the ability 
to easily export multiple file sys- 
tems from an NT system. The 
32-bit, multithreaded NFS serv- 
er, from Process Software (Fra- 
mingham, МА), permits a user 
who is running a Unix, Windows 
for Workgroups, or other TCP/IP- 
based system to mount that file 
system from a local system. 
Phone: (800) 722-7770 or 
(508) 879-6994, 

Circle 1312 on Inquiry Card. 
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E чанар in its entirety with an associated : sup- 
3 porting application. The Lenel Gallery 
costs $299. 
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Software Update 


Adobe Premiere 4.0 for Windows, 
Adobe Systems (Mountain 
View, CA), adds frame-accu- 
rate device control; batch cap- 
ture and process- 
ing; Edit Decision 
Lists; titling; mo- 
tion control; en- 
hanced preview- 
ing; multiple 
audio and video 
tracks; and custom 
filters, transitions, and keys. 
$495 (introductory price, good 
through February 15). 

Phone: (800) 833-6687 or 
(415) 961-4400. 

Circle 1326 on Inquiry Card. 


d-Time 1.1, Ballard Synergy 
(Silverdale, WA), includes 

a Windows help program 
with full-motion video; quick 
install; support for enhanced 
IDE hard drives, Novell DOS 
7, and 4DOS; automatic 
Timelog search for the 
current CD-ROM; and 
additional Timelogs for 
recent titles. $69.95. 


Phone: (206) 656-8070. 
Circle 1327 on Inquiry Card. 


Common Ground 2.0, No Hands 
Software (Belmont, СА), 
adds resolution-independent 
fonts, transparent PostScript 
support, antialiasing of text, 
OLE 2.0 automation, E-mail 
integration, automated conver- 
sion of multiple documents, 
bookmarks and highlighting, 
a Verity search engine, а 
split view, an updated 
MiniViewer, and integrated 
text compression. $189.95. 
Phone: (800) 598-3821 or 
(415) 802-5800. 

Circle 1328 on Inquiry Card. 


Mathematica 2.2, Wolfram Re- 
search (Champaign, IL), is 
available in a native OS/2 
version that takes full advan- 
tage of the OS/2 preemptive 
scheduler and threading; it’s 
compatible with OS/2 Warp 
3.0. $995. 


Phone: (800) 441-6284 or 
(217) 398-0700. 
Circle 1338 on Inquiry Card. 
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What's New Software 


OSF/MOTIF FOR STATISTICS 


Statware's (Corvallis, OR) Statit 
statistical and graphical analysis 
software is now available in an 
OSF/Motif version (from $895). 
Features of the user interface in- 
clude the ability to display mul- 
tiple graphics windows (so you 
can see different views of a data 
set), continual access to all graphs 
produced during a work session, 


a spreadsheet-style window, on- 
line hypertext help, pull-down 
menus, and user-configurable 
smart buttons. 

Phone: (503) 753-5382. 

Circle 1311 on Inquiry Card. 


COLOR MANAGEMENT 

Pantone ColorDrive ($199), from 
Pantone (Carlstadt, NJ), lets you 
use your desktop system to stan- 
dardize color palettes and output 
calibrated colors across major de- 
sign and illustration applications. 


This application-independent 
color-palette management soft- 
ware functions as a central clear- 
inghouse for desktop color data 
and allows you to select calibrated 
Pantone color systems and cus- 
tom colors. You can also import 
colors previously produced within 
other programs and export them 
for use in other applications. 
Phone: (201) 935-5500. 

Circie 1315 on Inquiry Card. 


HELP FOR FINANCIAL 


DECISION MAKING 


Comprising four integrated mod- 
ules, The Financial ToolKit 
($195) helps you make critical 
financial decisions. From Mon- 
eySoft (Phoenix, AZ), the toolkit 
guides you in analyzing the per- 
formance and value of your com- 
pany and helps you determine 
how the decisions that you make 
today can ultimately impact the 
future financial position of your 
company. 

Phone: (800) 966-7797 or 
(602) 266-7710. 

Circle 1316 on Inquiry Card. 


PROJECT MANAGEMENT 


A cross-platform application for 
planning and managing projects, 


Plan & Track for Windows ($295) 
includes integrated spreadsheet, 
graphing, and earned-value fea- 
tures that you use to relate resource 
and financial data to project tasks 
and analyze overall project sta- 
tus. From Mainstay (Camarillo, 
CA), the Gantt-chart-based soft- 
ware can link multiple charts 
together for hierarchical organi- 
zation, connecting a job bar on 
an upper-level chart to an entire 
lower-level chan. File-level com- 
patibility exists between the Mac 
and Windows versions. 

Phone: (805) 484-9400. 

Circle 1317 on Inquiry Card. 


SHADOW YOUR FILES 

Available for SPARC platforms 
running SunOS 4.1.x or Solaris 
2.x, ZShadow (from $695) takes 
periodic snapshots of your work- 
station's file system, providing 
easy access to a chronological 
history of your files. From Zzyzx 
(San Diego, CA), the file-sys- 
tem-shadowing software main- 
tains multiple versions of a file, 
automatically saving them at pre- 
determined intervals. Since only 
the differences among versions 
arc captured, minimal disk space 
is required. 

Phone: (619) 558-7800. 

Circle 1318 on Inquiry Card. 


Software Update 


Download Mechanic 1.5, Ác- 
quired Knowledge (San 
Diego, CA), features the 
ability to generate and print 
laser proofs, print imageset- 
ter pages in transverse orien- 
tation, and add to an existing 
queue of PostScript files 
while the queue is being 
downloaded; an improved 
ability to automatically 
download missing fonts; 
improved PostScript file 
analysis; and a Windows 
version. $249, 

Phone: (619) 587-4668. 
Circle 12329 on Inquiry Card. 


CD Connection 3.1, CBIS 
(Norcross, GA), adds a Win- 
dows interface, transparent 
disk mirroring, 
increased CD- 
ROM-sharing 
speed and per- 
formance, ASPI 
compliance, 
easy-to-use in- 
stallation and 
configuration, and faster 
performance-caching algo- 
rithms. From $395. 


Phone: (800) 344-8426 or 
(404) 446-1332. 
Circle 1330 on Inquiry Card. 


KwikStat 4, TexaSoft (Cedar 
Hill, TX), adds SmartPoint 
and supports unbalanced, 


Macs GIVE A VOICE TO PCs 


A muttiline phoneware system, Duet lets you use a Mac 
to create sophisticated commercial-grade telephony ap- 
plications. The $750 package combines Magnum Soft- 
ware’s (Chatsworth, CA) TFLX Picture Programming lan- 
guage for the Mac with Ram Research’s DAX software, 
which runs on most multiline PC platforms. 

You create your telephony application, such as voice 
mail, fax on demand, or interactive voice response, on 
your Mac by writing a script using the iconic programming 
tools in TFLX. The script, which controls the DAX software 
on a PC, is then transferred to the PC via an aid such as 
Apple’s PC Exchange. The PC becomes a slave peripheral 
to the Mac and can handle up to 128 phone lines. The 
Mac is returned to everyday use but remains ready for 
making revisions or additions to the script. 

Contact: Ram Research, Concord, CA, (510) 603-1122. 
Circle 1300 on Inquiry Card. 
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two-way, analysis-of-vari- 
ance designs; Pareto charts; 
Kaplan-Meier Survival 
Analysis; Dunnett, Tukey, 
and Scheffé multiple com- 
parisons; numerous com- 
parison-chart types; and a 
3-D spin plot. Basic 
edition, $99. 

Phone: (800) 955-8392 or 
(214) 291-3151. 

Circle 1331 on Inquiry Card. 


MediaDeveloper 2.0, Lene] 
Systems International 
(Fairport, NY), adds 
support for OLE 2.0 
Controls. $695. 


Phone: (800) 225-3635 or 
(716) 248-9720. 
Circle 1337 on Inquiry Card. 


CONTROL Your DESIGN DATA 


A modular data management software package for design 
data, Insight lets you build your design-document database 
from information that exists on your network. You can search 
the database in different ways for existing designs that meet 
specific criteria and view high-quality vector images of the de- 
signs in a matter of seconds, according to the developer, Pro- 
cess Automation Software and Services. You can peruse hier- 
archical representations of assemblies and subassemblies, 
access component parts, view graphical and textual part-clas- 
sification hierarchies, and access plotters to print CAD draw- 
ings and other images. The basic Insight module costs $4950; 
other modules cost $495 each. 

Contact: Process Automation Software and Services, 

Ann Arbor, М1, (313) 668-6611. 


Circle 1301 on Inquiry Card. 


HELP AUTHORING FOR UNIX 
ForeHelp for Unix ($495) allows 
you to create your WinHelp and 
HyperHelp files on Windows or 
Unix platforms. The Bristol Tech- 
nology (Ridgefield, CT) help- 
authoring editor features a test 
mode, a WYSIWYG editing en- 
vironment, and graphical dis- 
plays of hot spots and browse re- 
lationships among topics. 
Phone: (203) 438-6969. 


Circle 1314 on Inquiry Card. 


SERVER-BASED INTERNET 
ACCESS 


Nov*ix Elite for Internet (five- 
user license, $1250) is designed 
to provide NetWare users with 
direct access to the TCP/IP-based 
Internet without the need for ad- 
ditional server or client hardware. 
The Firefox (San Jose, CA) con- 
nectivity system has the com- 
ponents necessary for Internet 
access and provides centralized 


management, ICS (Internet Con- 
nect Security), support for popu- 
lar Internet applications, and ggg 
configuration flexibility. 
Phone: (800) 230-6090 or 
(408) 321-8344. 

Circle 1320 on Inquiry Card. 


OFFICE SYNERGY 


Designed to work, look, and feel 
like Microsoft Office applications, 
ProdeaSynergy for Microsoft Of- 
fice ($99) lets you automate sim- 
ilar or repetitive tasks involving 
Office applications without using 
macro or programming languages. 
The Prodea Software (Eden Prai- 
rie, MN) package provides seam- 
less interactions with all Office 
and Office Professional appli- 
cations. It also provides an easy 
upgrade path for including non- 
Office applications in your auto- 
mated processes. 

Phone: (612) 942-1000. 

Circle 1322 on Inquiry Card. 


MEETING MANAGER 


CalScan, a groupware meeting 
manager for Windows (from $36 
per user), gives you the capability 
to plan for the short term, provide 
scheduling for groups and indi- 
viduals, resolve meeting conflicts, 
and schedule recurring events. 
From RBC (Arlington, VÀ), the 
cross-platform scheduling soft- 
ware supports Ethernet, Local- 
Talk, and PhoneNet PC. 

Phone: (703) 243-9550. 

Circle 1323 on Inquiry Card. 


FAX FEATURES FOR UNIX 


Designed to support SCO Unix 
and Interactive Unix, the баш- 
maFax Developers Kit for Unix 
($495) provides the software and 
utilities needed to support the use 
of GammaLink fax boards for 
Unix-based fax applications. The 
software, from GammaLink (Sun- 
nyvale, CA), supports T.434 bi- 
nary file transfers and includes 
the company’s T.30 software pro- 
tocol. Applications include fax 
on demand, file on demand, fax 
broadcasting, and computer tele- 
phony integration. 

Phone: (408) 744-1400. 

Circle 1324 on Inquiry Card. 
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WINDOWS NT NT SERVER A 
CrossWind Technologies’ (Fel- 
ton, CA) Synchronize ($100 per 
user) adds server support for Win- 
dows NT. The enterprise-wide 
scheduling and task management 
tool can communicate directly 
across TCP/IP to provide a fast 
response time and networking 
across LANs and WANS. 
Phone: (408) 335-4988. 

Circle 1323. on Inquiry Сага. 


| Software Update 


DeskMan/2 1,51, Development 
Technologies (Forest Acres, 
SC), offers an enhanced com- 
mand-line interface, increased 
speed, a revised user interface 
for easier installation, reduced 
memory consumption, and 
new options for restoring the 
Workplace Shell to its original 
configuration. $79.95. 

Phone: (803) 790-9230. 
Circle 1333 on Inquiry Card. 


ImageBASIC 2.0, Dianond Head 
Software (Honolulu, HI), pro- 
vides support for dBase for 
Windows, forms processing, 
color scanning and display, 
and image annotation. From 
$1750. 

Phone: (808) 545-2377. 

Circle 1334 on Inquiry Card. 


FuziCalc 1.5, Fuzi Ware 
(Knoxville, TN), includes a 
color presentation-graphics 
suite, improved DDE capabili- 
ties, more than 50 new func- 
tions, all-new documentation 
and on-line help, and more 
than 25 shortcut keys and con- 
venience features. $495. 
Phone: (615) 588-4144. 

Circle 1335 on Inquiry Card. 


TSSnet for Macintosh 2.6.1, 
Thursby Software Systems 
(Arlington, TX), supports the 
Power Macintosh and System 
7.5 and includes a virtual disk 
capability that enables you to 
access a remote file on a DEC- 
net network as if it were a local 
disk. $295. 

Phone: (817) 478-5070. 

Circie 1336 on Inquiry Card. 


SPSS 6.1 for the Macintosh, 
SPSS (Chicago, IL), adds a 
Mac-style user interface, inte- 
erated graphics, more statis- 
tics, and Mac-specific 
features. From $695. 

Phone: (312) 329-2400. 
Circle 1332 on шет Сага. 
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Quatech, Inc. manufactures a variety of 
communication, data acquisition, 
PCMCIA, and control products for the 
IBM PC/XT, PC/AT, PS/2, notebook 
and compatible systems. We are com- 
mitted to providing our customers with 
quality products, exceptional service 
and support, and competitive prices. 


COMMUNICATION adapters 


meet asynchronous, synchronous, 
serial, and parallel communication 
requirements with protocols such as 
RS-232, RS-422, RS-485, Current 
Loop and IEEE-488. Intelligent and 
coprocessor adapters are also available. 


DATA ACQUISITION products 
add analog to digital, digital to analog 
conversions and digital I/O capabili- 
ties in 8 to 16-bit resolution. Other 
boards provide the capabilities 
for digital multimeters, digital fre- 
quency synthesizers, arbitrary wave- 
form synthesizers, and IEEE-488 
GPIB interfaces. 


PCMCIA Internal Interface Adapt- 
ers support Type I, II and III memory 
and I/O cards. Quatech's Digital I/O, 
EPP Parallel Port, FAX/Modem, 
Serial RS-232, RS-422, and RS-485 
I/O cards give you maximum flex- 


ibility for your application. The Solid 
State Memory Card Drive supports 
Type I PCMCIA FLASH and SRAM 
memory cards. 


Call today for more information and 
a free catalog on our complete line of 
Communication, Data Acquisition, 
PCMCIA, and Industrial I/O products. 


800-553-1170 


Foreign Distributor 
Inquiries Welcome 


662 Wolf Ledges Parkway, Akron, OH 44311 


Quatsch, Inc. 216-434-3154. Маде in the U.S.A. Intemational: Austrafia/Interworld Electronics & Computer 61-3-563-5011, Belglum/Acal NSA 32-27-205983, Brazil (Sao 
PauloyIntercomp Electronica Ltda 55-11-8532733, Brazil (Rio de Janeiro Medusa Sistemas e Automacao 55-21-2394955, Canada(Westemylnterworld Electronics 800-663- 
6001 (Toronto office 800-465-0164), Denmark/Jes Rasmussen Aps. 45 4281 6838, England/Diamond Point Intemational 44-634-722-390, Finland/Lab Hi-Tech OY 358-0- 
682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems GMBH 49-61-8175041, Hong Kong/Brio Technology Ltd. 852-581-1111, India/ 
Computaccount 91-11-224-5159, IsraeU/RCM Ltd. 972-3-6487885, Italy/N.C.S. Computer Italia 39-331-770016, Japan/NICTRIX Corporation (New Jersey) 201-947-2220, 
Korea/Sam Boo Systems 82-2-135-280, Netherlands/ACAL Auriema 31-40-502602, Singapore/Bliss Services Pte Ltd. 65-338-1300, Saudi Arabia/Integrated Computer 
Operations 966-3-895-1827, South Africa/Eagle Technology 27-21-234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-1101-40, Switzerland/ 
Technosoftware 41-64-519040. IBM PC-XT, PC/AT. and PS/2 are registered trademarks of the IBM Corporation. All other trademarks are of their respective companies. 


Circle 108 on Inquiry Card (RESELLERS: 109). 
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Mail Order 


The latest offerings from 
vendors supplying 

products of all leading 
manufacturers at extremely 
competitive prices. 


250 


Hardware/Software Showcase 


This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 

and suppliers. 
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Buyer's Mart 


From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 
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CONNER | Hercules Termanator 64 PCI 2МВ 379.08 
ет TT —, uma ccc РВ 
Hercules Terminator 64 VLB 2М8 ............379.88 
Tape’ Stor 250MB ternal ............. nene 1.98 Intel Smart Video Recorder Pro ....018.28 
Tape'S:or 420MB internal ...... MÀ. TM DG 1 12X42 4 июл... 948.80 Orchid Fatveaheit 64 VLB 2MB . 197.53 
Tape" Sor 420MB parallel pot ................337.29 DG ІП 12X12 16 button... sss ВАВ, Orchid Fahrenhet 64 PCI 2MB .. aeo FHI 
Ua cue! ee ee ا‎ ОВ Hi 12X12 pressure реп................................ 11.45 Orchid Fahrenhert Pro 64 VLB 2MB... ............. 299.47 
ape'S:or 850MB parallel port .......................... ә State 12X12 16 buon 248.98 Orchid Fahrenheit Pro 64 PCI 2MB 199.47 
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V.34 Series Il | О РОБ OL ow о 
— modems € 300 dpi, 4 ppm print speed 
€ V.34 (28. вк bps) data, 14.4К bps fax e 9 1MB RAM std., with image 
Ф V.42 and V.42bis error correction and data compression technology € PCL S 
compression € QuickLink Il software for DOS and emulation, optional PostScnpl" € Control panel software for 
Windows © Limited lifetime warranty SERVIC ES YOU Windows" and DOS € 100 sheet paper tray: letter, legal or 
V.34 intemal............. 099 CDW 48142 —— ae 
9209.64 CA^ 
V.34 Min-Tower......9209.64 сом 48143 | BETTER ActionLaser 1100 .......94: 29.1 .79 сом 40801 
Jays-a-woek technical support through Practica! M. ActionLaser 1400 .......9669.84 сом 40802 E 
| i 
| | | | + - | j | | У: r 
E COMPUTERS ) COMPUTERS _ { WARD DRIVES A CONTROLLERS | | | | 1 
TOSHIBA куч INSTRUMENTS Марфоє 
10 200MB толо... .................................12®®. i 170MB IDE ........... 157.07 345MB SCSI.. ...... 225.35 
T1B1OGS 200MD dusiG ЭШ | ТМАОООМ 4505Х 200MB dual ooior.......29829 | 27OMBIDE........177.80 COMB IDE... жн 
200MB dual color ...... 1143.96 MEMB IDE ....... .... 199.77 
T1960CS 320MB dual со .....—— — ..2314.82 MICROPOLS 
T1960CT 20048 act color...... d ~ 2734.81 2210A 1350MB IDE 73 97 
T1960CT act color... 2899.87 SCSi ^ -—- 
T2400CS 250MB dual сог... ..2734.81 Ap a са — = 
T2400CS 320MB dual соќи... . 2899.88 ~ 3 
T2400CT 320MB act color... ==" 3449.83 2217 1 788 SCS... s 1038.46 
T3400CT 250MB act color .— . — .— 2426.4 mE ЖЫ --————— A 
T3600CT 250М act color.. a. CILE iE 
T4700CT 200MB act color... ... .. 3855.80 1936 208 SCSI ........ ema — P . 1898.69 
Té700CT 320MB act color... 4208.84 Є АЕН 
TABOOCT 500МВ act союг...........................у. 4797.79 — 
T4850CT 4/75 520МВ act color. = "5134881 210MB IDE ............ 172.90 850M8 IDE ............ 439.3 
T4900CT P75 772MB act color ................. 6392.00 425348 IDE ............231 43 127GB IDE ........... 506.43 
ane 540MB IDE .. .........302.24 
Ай Cooner dnves tsted achda сотре ista la oo 
nargwadre and soltware 
Ascentia 4/500 340MB pas color .. . 272478 
Ascentia 4/500 340MB act color... 44749. | & Seagate 
Ascentia 4/75 SIOMB бет сок... г 6078 M )D —— 123794 | 200MB IDE... 1724 427MB ШЕ. 456 . 
Advantage! 6000 4/68 420MB CD —. „1606 12 | Canon 201MB IDE... -18237 10GB SCSI-2.. 832.78 
Advantage! 8000 4/66 540МВ CD... 1718.23 | ayıosx 244.00 81230 p b i = 
Advantage! 8000 5/60 540MB CD. 2184 00 "Uo eee co Озо WESTERN DIGITAL 
Adv. 1 8000 5/90 730MB CD 2989.00 —— d Caviar 210MB IDE .173.35 Caviar 730MB IDE 317.83 
=r AB 2м. 170020 rr CIBO, Leserreisen = Cavar 420MB СЕ 229 Caviar 1GB IDE... 498.08 
gu 4opm P^MM-s4 4 P Uaec A n he 4 amas o ma T ?9.00 5044 279. 
Bravo Ы 4/100 БОМ 181077 LBP860 60090 ppm laser .. 006.93 
ravo 9 44 
н Acculogk IDE WIDAR, M T. 25.06 
Canon EPSON Acculope IDE WI P 
AP2250 ICT 898. Acculogk VL ‘69.78 | 
Innova SubNB 4/3358 170MB pas color .......... 1399.00 АРЗ250 14621 БЕКБОО Plus rie -1384.88 Абад AVA 1505 5 66812; :2 CO KIT... MB 
ees i a 9, ec — € 2 
азаа. Dome má 165.01 Stylus 300... 188.85 Adapiec AVA2828 SCSI joe ca - oe 166.87 
F море RT EP ERECTO GU ..289.46 Stylus 400.............. 198.70 Adaptec 2842 VLB SCSI-2 e BET 273 | 
EPSON 359.00 Stylus 800+............ 209 Promise DC200 = 94.50 
M i руме соо Til aan a Pee MOD CIDE VB — з? OPTIMA 14.4 балл 
Рагаты .. 385.35 .-429.7 eB U. courroie cermescscssreeneri Hayes 14 ax.. . 180.8 
4SLC2-50 260MB mono .............................. 1430.98 ECT o 7 MODEMS & COMMUNICATIONS | IBM Token Ring 16/4 ........... 412.46 
451 2608 тобет 1819.79 59799 ActonLaser 1600 .T$7.45 MODEMS & COMM NIC ATION: Linksys Ethernet combo ..... 4,167.56 j 
на m x | Maxtor МодеМах 105MB но... Ecc 
Robotics | Mepahertz cat .. 229.00 
SPORTSTER MODEMS Magahertz V 34 XJack..... 449.08 
у.34 28.0K intemal элал.......................... ame | Se c E 
V.34 28 00 extemal wax ................... н. 344 32 New Meda Wave Jammer sound card. 942.81 = 
ССО WAR i rnm 99.45 Trantor Skm SCSI2 ......................... 256.45 
14.4K extemal WAAR ....................... Эр аии 114.73 Turtle Beach ‚129.28 
COURIER MODEMS pepe р 
VI internal wiar.. — 200.79 Xircom Ethemet tOBT eese 194.71 
V 34 external Йду ....................................... A27 В Xircom Ethemet COAX .. oos POD 
Xircom Ethernet combo ...... ..................228 99 Ё 
(Ф науеѕ Xircom Token Ping 10/4... ss 448.18 
| | (INTEL OVERDRIVE X | 
ACCURA 14.4 intemal wax s — — 1 
ACCURA 14.4 extemal wax .......... intel OverDrive 5Х2/5®0....__.._........................... 125.98 
ACCURA 28 B V.34 intema! wax... ............. Intel OverDeve DX2/80 .................................. KLT. 
-—— AERA энил... Intel OverDrive 0Х2548.................................... 244.37 
-> I en ^ Intel OverDrive П0Х4/75.................... —À Йй 499.22 
NIEC afer $30" or $50" mason rebate (enda 1231/94) | OPTIMA 14.4 илах... intel OverDrive 0Х4/100............................... 249.08 
VERSA NOTEBOOKS i IR ж ре +14 zm HNOLC —Ó Е 
Versa V 4/50 250MB dual союг...................... 2578.84 M. Mii, нь ЖШН САЙТ „ы Роллс SIMPLE TECH Cia — 
Versa V 4/50 250MB act color....... 3320.49 after 550° or $100" mas-in rebate (enda 12/31/94) DU PERIPHERALS. Memory Uparades 
Versa V 4/50 OMB act color... ... . 3439.20 
Versa V 450 540MB асі СОЮ... a n. seen з Pts ЖИ 14 А Ийт SN wenn ry “pg 
еа S 4335 fono... oes ERG 1 OWOT WEK... aoe оосо 100.02 
Versa S 4/335 210MB раз сою... |. JHAR- ———— om 3070 | v.34 288 imamai wlax.......................... 08.59 —Q—— - 
Versa 4/50 260MB act color ssa M 3309 79 ‚ Writer PS23 Manli a талы 632.55 үза 28.8 Mini Ti тез 64 Р ч 
Versa М 475 250MB dual сг... 4748 microLaser Pro 600 PSZS тт 1187.02 س‎ Nj AST Ascenta 900 4МВ..................................... CALL! =< 
Versa М 475 340MB dual сіг... 392671 | mwroLaser Pro 600 Р565................... 1524.28 Practice! Pro 8ебев.....................................САШ! AST PowerExec 4/3351. 4М®......................... CALL! 
475 — MÀ AST PowerExec 4/33SL 16MB CALL! 
340MB HP LaserJet 4L 1МВ..................... CALL! 
HP LaserJet 4P 4АМВ........................................ CALL! 
HP LaserJet 4 4MB CALL! - 
HP Laserjet 4 8МВ......................................... CALL! 
IBM ThinkPad 500 4МВ.................................... CALLI 
IBM ThinkPad 500 6МВ.................................... CALLI 
IBM ThinkPad 755 4МВ................................... CALL? 
| 1BM ThinkPad 755 ВМВ... o. CALLI 
Online Exprasa 14.4 internat w/fax .................. 8.83 Toshiba 1900-4600 4MB .. numm CALL! 
— . Toshiba 1900-4600 8MB ................................ CALL! 
\ 34 288 intemal wARx eee 188.34 Toshiba 1900-4500 16MB .. ee ААА. 
کک‎ aee aaaea ETT Тоза 4700/4800 З2М8. ee as san CALL! 
NEC Versa 4MB .. — — an 7 
M MICROCOM NEC Versa ВМВ ...................................САДА! 
Deskpone ES 14.4 A — 
Forces Deskpote Fast ES V.FG 28.8... namam 12.94 отра 
Forces? Desipode Fast EPV.FC288...... 44 30 Caii today for current pricing and evaisbitityl 
al CDW” Sells for Less ane Services You Better! IF YOU DON'T SEE IT 
ا‎ E NAT n MM ла г v9 A ги 6 " TOU D'UN | SEE 
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Circle 161 on inquiry Card. 


The Ж а 
| DeteiDricic 


Now with PCMCIA option! 


The newest addition to Datalux's family of space-saving computer products! 

This 1.4kg unit measures only 26x 12x5cm (10'x5"x2"], yet is powerful — 486SX 

to 486 DX2/66 with local bus video. Intended for situations where space saving is 

= | most important, it provides a rugged, portable, flexible PC 

| umb . solution, bridging the gap between a laptop and a 

HJ a desktop PC. Databrick drives both VGA and Datalux 
a LCD monitors, making it ideal for industrial control, 

.. ^^ vehicle, POS, institutional and presentation 
up . Systems. It can be configured as a diskless unit 
(booting from PCMCIA devices or from a network] or a stand-alone system 


with hard disk, powerful enough for today's CAD or desktop publishing programs. 
Hinged lid is removable. 


{ 
Orders and Information: 1 800-DATALUX 
24-hour faxed data sheets: 703 662-1675 | 
Space-Saver LCD Monitors 
Datalux stand-alone monitors are available in both 1.8 [ 


Keyboards 


— M e hem 


kg. desk/wall (which folds for portability) and 2.7 kg 
mobile/industrial, 64-grey shade, mono or 256 color 
DUAL SCAN versions. Both are 9.4” diagonal 640 x 
480 VGA and can be fitted with optional touch 
screen with integrated touch controller. The 
|  mobile/industrial unit (pictured with swivel 
L The popular 1.0kg desk and mount) is in a rugged aluminum housing with sealed front bezel and 
.4kg portable flat models controls. All models plug directly into the Databrick or are supplied 
А save 60% of the normal with a 16-bit ISA bus controller. 
desk space, with full-travel, 
tactilly responsive keys. 


з 


Desk/Wall Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. When folded or l 
mounted on a wall, this 4 kg unit measures only 
29x24x 1 icm (4.5x9.5x11") and is rugged enough 


Footprint is only 28x16 cm 
(11 x6"), but the 100 keys 
|| have standard left-to-right 
Spacing. Both models are 


| ХТ/АТ/Р52 compatible апа i 
are available in many to survive as a touch system in harsh environments 
languages. such as kitchens or factories. 

l = f 

DATALUX Corporation Datalux International, LTD 
| 155 Aviation Drive Euro House I | 


Winchester, VA 22602 Curtis Road, 11 Old Water Yard 
> Phone (703) 662-1500 Dorking, Surrey, UK RH41EJ | 
American Made Fax (703) 662-1682 Phone 44 + [0] 306-876718 
Space-Saving Computer Products Fax 44 + [0] 306-876742 


. Circle 165 on Inquiry Card. 


BLAZE THROUGH APPLICATIONS AT THE SPEED ОЕ ALPHA 
ON A NEKOTECH PERSONAL POWER STATION, 


ШИШХЫШП Мо matter your application — from applications with speeds starting at 166Mhz 


соний CAD to Multimedia to general on up to 275Mhz. Which means you're 


business — you can blast into the, J] going to spend less time staring 


ionosphere on an Alpha powered Mach | at your screen. And more time looking 


Personal Power Station. The award j| at results. Alpha powered Mach 
winning Mach family from Nekolech ; Personal Power Stations run all your 
WE favorite Alpha compatible Windows 
4 NT, as wel os other 16-bit 


A Windows and DOS applications. And 


starts with the world's fastest 


processor - the 64-bit Alpha from 


Digital Semiconductor, а Digital, | 


Equipment Corporation business, and { ES j best of all, they're priced to 
pushes it beyond the envelope. Mekolech's compete, starting at just $4,595. 
Mach series blazes through Windows NT™ Call NekoTech today to learn more. 


Irvine, CA - 714-580-0055 . чц МН - 603-926-0300 
© Nekolech 1994, Digital and the AlphaGeneration logo are registered trademarks of Digital Equipment Corporation Windows NT is a trcdemark of Microsolt Corporation. 


Circle 192 on Inquiry Card. 
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T4700, T4800 and T4850 


A. Brilliant d display with local bus video 
А 2 PCMCIA slots (Туре 11, Type III) 
A Microsoft Sound System, built-in 


microphone, audio out port as low as 
$3979 


PCs Compleat! 


| c You Buy, 
TI > IBM 
AST 4 NEC 


A MS-DOS, UltraFont, Indeo video 

compression software, Windows for 

Workgroups 3.11 and Run Time for Windows 
Model Processor Screen Hard Drive Price 
T4700 486DX2/50 9.5" Active 200МВ $3979 
T4700 486DX2/50 9.5" Active 320MB $4239 
T4800 486DX4/75 9.5'Active 500MB $4829 


T4850 486DX4/75 10.4" Active — 520MB $5199 
T4850 4860Х4/75 10.4'Active 810MB $5569 
COM PAQ Lease for as low as $97/mo. 


.. TOSHIBA 
: 
Don’t Sete for Less 


Model Processor Screen Наги Drive Price 
T1960 486DX2/50 9.5" Dual Sean 320MB 52329 
T1960 486DX2/50 84° Active  320MB $2919 
T2400 486DX2/50 9.5" Dual Scan 320MB $2879 


T2400 486DX2/50 8.4" Active 320MB $3469 
Lease for as low as $50/mo. 


Don’t Settle for Less 


i адь, 
7 Guaranteed Lowest Price 
~~ The Best Brand Names 
‘30-day Money Back Guarantee 
Never a Restocking Fee 
30-day Price Protection 
PC Computing Five Star Award 
Lifetime Toll-Free Technical Support 
FREE Hardware Configuration 
FREE Software Installation 
Sama Day Shipment 
Pre-installed Software Discount 
All Major Credit Cards Accepted 
Never в Hidden Surcharge 


. Versa M 
— A2 Type Il or 1 Type HH! PCMCIA slots 


$4.95 Shipping on Most Peripherals 

Compaq Authorized for Direct Marketing A Removable hard drive and floppy drive 
Hewlett Packard and IBM Authorized A Removable screen 

90 Days Same As Cash 4 A Integrated speaker, microphone 

Low Cost Business Leases А MS-DOS, Windows 3.1, Windows Sound 
Volume Purchase Agreements System, Video for Windows Run Time 
Customer Satisfaction ts Тор Priority 3 Processor Напі rive Screen Price 


486DX4/75  250MB Dual Scan $3739 
486DX4/75 540MB Active $5199 
4860Х4/100 810MB Active $6049 
486DX4/75 540MB Enhanced Activa $5579 
486DX4/100 810MB Enhanced Active $6429 
486DX4/75 340MB True Color Active $5099 
Lease for as low as $91/mo. 
Versa V as low as 
А 4MB expandable to 20MB $2499 


А 2 Type Il PCMCIA slots or 1 Type III 
A MS-DOS 6.21, Windows 3.1, built-in trackball 
A Removable floppy — add second battery 


Satellite Notebooks (selected невы 


as low as 


$3739 


| Processor Screen Hard Drive Price 
ف‎ SV. я 5° Dual Scan 

| AUR L 486DX2/50 9.5' Dual Scan 340MB $2669 

— 486DX2/50 0.5* Active 250MB $3249 

CALL TODAY! 486DX2/50 0.5' Active 340MB $3399 

: 486DX2/50 9.5° Active 540MB $3779 

486DX4/75 9.5" Active 340MB $3879 

800-298-4727 486DX4/75 95" Active 540MB $4249 


International (508) 624-6400 


Lease for as low as $71/mo. 


Toshiba Direct - 


New Low Prices! 


PE 


: А 75MHz Mobile Pentium Processor 
^ A 8MB RAM expandable to 40MB 
^ А 810MB hard drive 
А 10.4" active matrix color display 
A. 1 Type Il and 1 Type II] PCMCIA slots 
` A Accupoint integrated pointing device 
4 MS-DOS 6:21, Windows for 
| Workgroups 3.11, Windows Sound 
system 2.0, Indeo Video, and 
Runtime Video for Windows 


Г та> жо | 
10.4" Active Matrix ы : 


Color Display T4900 


TOSHIBA 


aE 
] NEC 
+ 


With FREE Lifetime Technical Support 


versa $ 
A SurePoint integrated pointing device 51 699 


A Upgradable hard drive 
A 2 Type Il PCMCIA slots or 1 Type III 


A Only 4.5 Ibs. 
Processor Screen Hard Drive Price 
4865X/33 9.5° Mono 210 1699 


486SX/33 9.5' Dual Scan 210MB $1889 
486SX/33 9.5" Active 210MB $2839 
486DX2/50 9.5" Active 260MB $3299 
486DX2/50 9.5" Active 350MB $3499 


Lease for as low as $50/mo. 


0 2 


= 


_ ; | | i eae” 


You Can’? Beat Its Value | With Software Installed FREE of Charge 
Ascentia 900N Ascentia 800N | TravelMate 4000E Color 
А 486DX2/50 or 486DX4/75 processor А 486SX/33 ar DX2/50 processor ` Processor Seen 3 - Нага Drive Price 
А ANEO RAM exp ee | PD UM кери to 20MB | = EM | teu 120MB $1699 
A 2 Туре ll or 1 Type slots 486DX2/40 B.2" hanced olor 200MB $2069 
фс Sond ^ Mad Deke Pree ЕР Il or 1 уын itl PEN DX 4850050 3 ү Dual Scan 2008 sas 
4/50 Model 343W 10.3" Dual Scan 340MB $2719 4860Х2/ ` Active | 
4/50 Model 343W. S5 cw MOMB $4149 {326 oi un Een ar alle 486DX4/75 8.4* Active 340MB $3549 - 
4/75 Model 343W 10.3" Dual Scan 340MB $3219 450d Model 253W 250MB $2349 _ 486DX4/75 8.4" Active 455MB $3599 
| 75 Model 513W 10.4 Active SIOMB $5029. "450d Model 343W. — 340MB $2499 у 486DX4/75 9.5" Active 455MB. 53799 

Lease for $78/та. Lease for $60/ma. 


Ascentia 900N 
10.4" Active Matrix screen 
now available! 


TravelMate AQ0M _ 


A Brilliant color display 
A 16-bit sound card 

A integrated Pointing device 
A 2 Type Il or 1 Type Ill 


PCMCIA slot 
Processor Screen Hard Drive Price 
486SX/25 8.7 Enhanced Color 120MB $1879 
4865X250 9.5'DualScan 200MB $2759 
AB6SX2/50 8.4" Active - 340MB $3099 
font y! Duat Stan. 340MB хор 
84° Active 455MB $3649 
Ask about our Compleat 4860X475 95° Dial Scan 455MB $3999 
Advantage Multimedia Bundles! gsenyay7s 8.4" Active 340MB $4889 
: 4860547100 957 Active 525M8 $5549 | . 
TravelMate 4000М TM 4000M 
Full Multimedia 
Mobile Computing «5 
| TEXAS 
Ascentia 900N | AST, AST logo are eee of INSTRUMENTS 


AST Research, Inc, All rights reserved. 


IBM 


Premium Performance and Rock Solid Support 


ThinkPad"; 310 subnotebook ThinkPad 360° notebooks 


А ІВМ 
А 48651733 processor 
АМВ BAM ox exp. ae 20MB A. 4MB RAM exp. to 20MB 


Compa 


Your Compleat Source 
LTE Elite 


A 4/6MB RAM exp. to 20/24MB 
A Built-in AC adapter 


pa ssa Products 


Contura 400 — 


A 486DX2/40 processor 
А 4MB RAM expandable to 20MB _ 


A Removable hard drive 
A 2 Type tl or 1 Type 11 PCMCIA slots 
A integrated trackball 

A MS-DOS 62, Pal чы, MS Video 


for Windows Run 
Processor Hard Drive Price. 
48600740 95 Dual Scan ТМВ $3119 
486DX2/40 8,4:Асіле 170MB $3779 

X240. 84'Асһе 340MB $4159 
AB6DX2/50 9.5" Mono 250MB 53299 
4860X250 — 95' Active 340MB $4999 
4860X475 — 95 Active 340MB. $5669 
4860X475 95° Active 510M8 $6133 


COMPAL. | 


LTE ЕШТЕ 


A 2 Type 11 or 1 Type Ill PCMCIA slots 

A Large built-in trackball 

A MS-DOS, Windows 3.1, Tabworks, 
Lotus Organizer | 


Display — HardDrve — Price 
9.5' Dual Scan 250МВ $2459 
8.4" Active 250MB $3119 

Lease for as low as $70/mo. 


Contura 400 


COMPAQ. 


Circle 193 on Inquiry Card. 


гч 200M8 hard drive екст 
A 7.7 color displ GED A Modular design, removable hard 
А Type ll PCMCIA slot $1 zi 


drive & floppy drive 
A in Bus Graphics with 1MB video 
ointing device 


| 
А Зо external: Toppy drive 2 Type Wor 1 Type Ш PCMCIA stt 
^ Weighs only 4.0 Ibs 
BM DOS 3 Windows 3.1. Lotus А Point II Integrated pointing 


device 

А IBM DOS 6.3, Windows 3.1, Lotus 
cc:Mail, Organizer, ScreenCam, 
Official Alrline Guide FlightDisk, 
CoSessions Host, Prodigy, America 


ce:Mail, Organizer, ScreenCam, 
Official Airline Guide Fil ightDisk, 
CoSessions Hos Prodigy America 
Online, and нозу го 


ThinkPad | SIAT. Online, and FaxWorks 30 

360E Notebooks- | А on Mice and Docking Station 
available 
^ 486DX2/50 processor Screen Hard Drive Price 
creen Hard Drive Price v 

Ј 9.5* Mono 170MB $1839 
Ly Dual Scan 340MB 2889 0.5" Mono 340MB $2220 
9.5'DualScan 540MB 53259 9.5" Dua Scan 170MB. $2199 
8.4" Active 340MB 53589 9.5° Dual Scat 340MB $2659 
8.4" Active 540MB $3969 B.A" Active 170MB $2599 
8.4° Active 340MB $3099 


IE 


E | ThinkPad 350 = 


са са ت‎ 


= 


214-8 ЕЧ 


NEVADA 


COMPUTER: 


ALL PRICES REDUCED! 
OUARANTEED LOWEST HARD DRIVE PRICES 


BOME $498 
€9A1060A/8.... TOGOMB 10MS 02/55 $3608 


Марўот 


їм 
345wB8 145 
405MB — T4MS 


$4998 1205 


УЖ WESTERN DIGITAL 


212M6 — 13м5 3.5* € 
.MOMB — 12M$ 35°4% $198 
2420 ТТ 12343 2.3"t(tDE $218 
2540 ...........840MB 1295 3.5“IDE 4304 


Quantum 


12MS  IDE/SCSI 

340MB INS  —[OE/SCSI 
540và IIMS — VX/SCSI 

. 10508 OMS Ec 


о. 120098 10м5 


MICROPOLIS 


$238 
$278 
$298 
$718 
$878 


Case Power Suppy {1 BOW) ..........,...... srs ooer 929 


IBNIRS2 120О0Модепу...............ь.гечгезе» je srei D 
Wordsior 2000 .................... MP dicil mE $88 
Toshiba loptop Modem s $19 
Mono Card Text Only... s ssec $4 
NEC Cut Sheet Feeder ...... eese s 919 
Everex 0-10 Mag for AT ............................ ‚ $49 
age кек К. аша EE 
ЁКамїтах = Е 2e. 99 


lotus Mero.. 


SEE 


80387 .33MHz: |, 
80387DX 
801075Х16. 
80187.5х20 
80187-5x33 
803875. 


Cyrix 


mn 
hoo 


80287. lOMHz 
80287-Xl 
50287-11 


83587.25MH2(S4 $39 
83$8733MMI|54 $24 


SES 


03087 33MHZ. . 519 
B3087.40MHZ.. $48 


60486 $X/25. . 

80486 51/33, , ..... 
BO4B6OX/25  . $138 
B04860X/33 ,...... $158 
£0486 0X/50 . $298 


CPU COOUNGFAN 


Doubling Technology. m— 
BSD CPU Socket, DOS, Windows & O52 


industry Stondord Math Chip, Easy To айй. About ا‎ d 
Cs 46D. 16732 
C14860817.20/40 . 
C34B60R 725/50 .. 
Cx486082/ 33/60 . 
Cx486582* 20/40 . 
CABO? 25/50 .. 


800-982-2925 


For U.S. and Canadian Orders only 
HOURS: M-F бАМ-ЗРМ / SAT 10AM-39M PST 


TECHNICAL & CUSTOMER SERVICE CALL: 
(702) 294-0204 


PURCHASE ORDERS & INTERNATIONAL ORDERS 
_FAX TO: (702) 294-1168 


jı EB EN 3 3 S3 5S E E ЕЧ ЕЭ ЕУ 


Cy | ix 
"UA PR эрте Pim 


2 ШЕ ШЕ E ш PD M BD. i 


ш ИШ GE ШШ ЕШ ПЫ E ШБ Р ад 


Call 


or 


Technologies 


IMPROVE PERFORMANCE 
UPTO 500% 


MACHINETYPE LE ACH 

28d (6.16 MHZ) [194 4865LC2 SOMHT) 
JB6$X.16 62012) — (TISXLC2 20/40 MHZ) 

J855X.25 MHZ [X2] _ BA*SLC2-25/50MH2) 
3855-33 mhe [X2] — (9451 C2-33/66 MHZ) 
3B5DX164& 20 {X2} (115312 20/40 MHZ} 
3850х 25 MHZ (х2) (1$5X1225/50MH2Z]. . .. 
386DX 33 MHZ (х2) .. (Вл B. U/GHTNING 33/66] 
JB5SX 16 MHZDC3] (BAB UGHTNING- 16/48} 
3865X.20MHZ(pO] (ВА B. LIGHTNING-20/601 
3865X 25 MHZ (x3) _ (OM B. LGHTNINC-25/75] , .... 
386DX16&20[X3] _ (вм В UGHTNING 20/60]. . 
386DX-25 MHZ [X3J .. [ВАА В LIGHTNING-25/75] — . 
3B5DX 33 MHZ (3) ... [BAA B. UGHTNING-33/99] .,.. .. $498 


LIQuIDATIONS 
360K 1/2 HT {5-1/4°)..............›-›..... $24 
1.2 MB 1/2 HT [5-1/4* „......................$39 
720K 1/2 HT (3-1/2) ....... "me. 
1.44 [3-1/2") . $39 


TETUITTIIDI 


TV spe mentees $i4éet HE relióno smi hir б ане 


70NS 
$3.15 


DESCRIPTION 120N5 100NS SONS 
52.25 $245 $2.95 
$185 $240 $300 

$5.45 $5.95 
$440 $490 $575 
525.00 


255X16 VRAM [WE] 
256X!5 VRAM (CAS) 


BOCA AT PLUS 
15BIt MEMORY BOARD FOR 284, 386 
OK.- $84.00 2MEG- $150.00 
AMEG - $238.00 EMEG- $398.00 
BOCARAM/2 PLUS 
For PS/2 210 ВМВ [ууеу IMEG SIMMS) 
248-5198 4MB-$268 ШАВ-5438 


2-8 MBFORPS/250& 60, 
2MB $119, AME $188, SMB 5345 


کک کک د کے کے جع کے وھ ج ر 


SIMM 
MODULES 


CALL FOR CURRENT PRICES 
30 PIN SIMM MODULES 


W 


е) 


MEMORY 


n Srs ons 
Я Bkx8 495 445 3.95 
| 32X8 1400 795 675 655 
W 64x) 1095 605 595 
JA 1000 595 495 
P lóx4 695 545 495 
g 1258 34.00 27.00 
1 


j 29 EF WR gm 


E Е7 ЕЗ ЕЭ 59 ЕУ 


со ра БЫ Ба M 


B 


DESCRIPTION ИРЕ К ХМ Әм SNS eB 
2509 $ $2 ps w ü 
y "eG $35 397 $4 $49 V4 g 
g IMEGX $ $4 $09 шо $4 $4 фен 
3 AMEG XD $129 $134 $148 [E] 
| 16 MEG X 9 (36 CHIP} $668 1 
A | 
| 72 PIN SIMM MODULES q 
B 512Х362мЕС $8 Wa $98 E 
REG $148 3154 $198 = 
B 2234 8MEG 5302 $307 $18 H 
] 4x36 16VEG $578 $588 {018 j 
| 8X1632EG $1175 31275 " 
| 16134 64MEG $2095 $2795 
8 WE HAVE THE GUARANTEED i 
> LOWEST PRICES CALL! 4 
vM o Gm mm | 3 EY EM E = 1— | 
ue - GE GE ND & M Wu EU ый NE | T Tu 
d 1 
d il 
=—=—= [ 
1 4 


1 
‚ш 


1 J жа шша 


4 


| a 
EIL 


E 


ЕЧ Е 


TT 


iA GD Ша ша! 


1-800-982-2925 


mm am 2 @ Ff 


1 wt a 3 ПШ ИШ ИШ ИШ tf ИШ пы ПШ ва P на ваг 


T You Want... Guarantood Гозан Price, Lifetime Warranty* & 
Nine Years Experience in Serving Computer Mail Order Readers 


, IBM PS/2 Memory 


L| ————— MEMORY .. PARTS@PRICE 
pm Еперне 204, Hurdia 3/4, 


Soria 3866 [oll model] 2MB. . МА $93 
BNB.. n N/A $328 

AMBR A Emerpr(ya 485, Ноја 485, 

Sonni 485 loll model] .. . ANE .. N/A $178 
тема N/A $648 

PSZ | ond 362750 (232 1) 2w8 . 9209935 188 
AMB 7219594 $178 

15/230/286:25/2B5, AdpiBrd 1497759. SIK KESAD 115 
2м  30:5380 188 


PS/2 35SX 1S. 40$X 7GE61,05!. 121, Ader Brd 6450509. 345201 1 
34F3077, 502 SSX. P70 5515 495 X Sion 


1205130 Ima 6450403 $39 
2м8 6450404 584 
Р52 50, 507, 5555, 60, 655 2BMA . 1497259 $198 


216MB 4450605 $348 
P5/1 Consiga, Evenisols & Expert models 143, 244 & PS/Volveport 
ol modeh atc epi Сал eres ANB FIO $174 
тама. 9670291 9558 
P3/2 70.A21, A51, 621, 661, Р5/ 1 Conwhoni, Exsentol& Expert 
wodel «11, «138 x14, PS/Volvepont Cxx sone NB 6450603 $39 
ANB .. 6450400 $87 
PS/2 3555; 15, 405%, 5551, L5, 655X, АМА 24727923 $168 
P5/2 90 XP, 95 XP, 975 (Рону. $5 57 (0h 76, 77, PS/1 №о2123 
м8 .. 6450902 


PS2 90, 95 ХР P75 Paws) 5, 57 (oll PS/| Сосалист, Essenhal, Expert 
AM 


x1 3, 4313 & x14, P571 №2123, 85/6000 6450128 $174 
5450130 $338 

PS2/2 1555 15, 40SX BAM. 6450129 3338 
PS? 70's ond BO 1 238MB8. 6450605 $297 
32 В BCARDS 2-148. 1d4XU77 $225 

3281 ACADS 2160868 3453001! 5318 

85/280A21, A411, A51 AWB 6151060 $188 
73/2 80-041 MB. "Tum 78 
9$/280.111,311,121,22! , 08 !, 161 2v8 194 


2010 RSC / 50004 сла $268. 401332348 51590. Met DINA 


IBM Laptop Memory 
Thinkpad 300, Amtwa Treka 2MB 3339268 $128 
BME. 3369289 1383 
Thot pod 150, 350C , 360, PS/NOTE eve 6060378 $338 
16MB, 6060179 $647 
Thinkpad 500, $1 OCS, 2618 ама 8199008 $198 
блв. 8189009 3388 
CSF n. Ама 0761420 $208 
Thinkpad 700, 700C, 726. 720С,750С Эма 0751421 $378 
16MB. . 5645109 3896 
Thunipod 7 t01 AMB .... N/A $188 
ема . N/A $318 
PS Note NASSI WB  92f6BO4 $108 
95/2. N31 ЫС 5x 28 WGIGTA 198 
АМА (VGIG627 $188 
BB OGIEZB Bala 
loptop N335X, L405X 4 PSNOTE 182 WB 7909 ws 
AMB. 791000 1154 
LAOSX, PSNOTE 182 ONLY E ..8wB 79100! $258 
In {сөз woh beware L T & Notebook 
мха TOSHIBA MBACEY РАШ» ТЛ 
T1000 SE /LE/XE 2. IMB  PABMIIU es 
TIOO0 SE /LE/XE . 2MB — PAB3I2U 73 
T2000 / T2000$X 2MB — PAB317U $73 
1700033/71 GOOLE ‚ 4M& PA314 — $188 
ENB PARIS — $358 
T1200XE ..... ..,, j WB PASIOGU $78 
7000 .. о. 28 PASION $98 
T20005X£/12200*X/1180011850,C 28 — PA20OQU $78 
4MB PAZOOIU $163 
aB PON 3258 
T3100 . 2MB PAUSE 5178 
13100Е „ 236 PASIAlU $108 
73100 51 2wB Pasou — $108 
AMB РАЗ) — $88 
T320051 юма PALO Hiig 
AB PASO {198 
F3200 SIC mS  PAROUNU — $108 
ae PAB3IQU 3198 
T3200 - wwe  PAZI137U — $184 
T33008 ааш WB РАО) 1118 
TOSHIBA MEMORY ж е е E 
нүү ab FA200EU $255 
léMA — FAZ009U HES 
T3400C1 4M — PA2OIOV {188 
BwB —PA2020v — $365 
JME PAROZIV — $758 
14400 5X, XC, 16400 $XC, OXC .2M6 PARDO $125 
4M& РА2004] 3198 
&wB РАО 4158 
1648 РАО 4698 
TINS $1548 
T4500. 7.4400, 11 900C 48 PA201 $198 
13.2vOX15] 14700 &eB PAO 8 
IMS — FAZOI4U 1538 
15100 ..,. „мА  PAB3DID 394 
15200/15200C /18500/15400 298  FAB3Ó4U {109 
баё РАБ 9418 
Memory 
moms "=т=" мү кшт 
ЛААДА ама 501159001 48 
BB 5011500027 — 1345 
Mus S0115900 pu 
ADVANTAGE 3865X/20 25 PROSK/25 
BRAVO 3/225 248 500082001 $88 
һе 500082000 {386 
BRAVONB486 "m 4198 
таме 5798 
ADVANTAGE PRO 4850/32 51/25 BRAVO 
(С4/255.13 335 50D 4'440 500987 001 $38 
ама 500087007 пы 
we 500087003 38 
PRESQUM 386/25, 33 131 
3855/16 20-25 mB 500790007 ыз 
we — 500780002 "з 
ADVANTAGE 485/25, 13 139 5420 BONO 4/33 484/25 
PREM 4/75. DITE SE 4/33 mB 500718004 м 
э% 500790005 м 


ADVANTAGE 485/25 3% JIP ЪХ2О POWTR РЕ мд ДА 3733.433 175 
502 660, PREMIUM IBA JITE 486/23 E 251E 33, IJE FEA ae 


25 33, 485/13. a86$1/70 
PREAMUM SERVER SE 4732 48 900780004 $178 
ove — 500780001 1130 
AST d 
POWER УС 3/7539. 3/258 FÎ ү 3178 
love vo 
POWEREXEC 4/755 AMO $178 
lens 5748 
PREMIUM EXEC 286 2865X/20,25. 23€ 46 1148 
BRAVONB 486 EX $198 
ENB 13418 


TERMS: SruPPING UPS {Min $9 25) Se poirg charges are rar reurdable Purchase orter hoe 
Unreersihes, Fortuna 2000 & Government Agents МЕТ 30 of approval COD cdd $5 00 (Cashiers 
check) CONDITIONS: 20° Peucck ед Feo on тебі w Wu 30 dayî Mo tefondı or exchanges aber 
33 days WARRANTY REPLACEMENT CRNLY ALL PRICES FINAL PECES SUBJECTTO CHANGE Athy 
pot 81i commence only Trade rai cre reg verad with the iespertve Са 's 486. 384.187 
237, 5X are trademarks 5i re Cup NO RETAIL WH CALLS ONLY 


_ WE SUY EXCESS аа 


SERVING YOU FOR 9 YEARS 
*on memor 
EB 25 ee 


Circle 171 on Inquiry Card. 
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Memory 
‚ Моси PARTS PRII 
Dethpro 286E 166-20: 20E, 25, 25Е ....... MB 119131001 559 
ANA 113132001 $188 
Deskpro 3845 AMBBood 113434001 $254 
АМА Module 112534001 $188 
Desipro 186206; 25E ... ... „ GB 113545001 $238 
Deskpro 3865/17/17 486/25; 
JU, Syuampro 115144001 $108 
BA 11556100! $178 
J2MB 11555800) $1458 
Syvampro Omipro — 65KTEXPBEO W/28. 115569001. $268 
Compaq’ h?” .-244B 129140001 $188 


Deskpro 285, IFON, 8651/20, 20N, Portable 48éc, Deskpro МА, 


SyteepeolT Sere 129 160.001, Pro Sgn 1. 118988001 — $4? 
ZM8 112259001 $84 
AMB 119590001 {153 
BMB 12887200! 1348 
Prokno 3/25 & 252 2MB 1417368001 388 
ВМА 14174200! $318 
Prokno 4/259, 4/33, 4/50 2w8Modde 14168300! $94 
AMA Module 14168400! $178 
BAB Месје 141585001 3338 
Compag Pro Sigma „= [OMB 147920001 5684 
32м8 14?147001 $1524 
DmkPro 5/50. 5/6694... ВАВ 149911001 53388 
Моро PC Serves, 45/33/65 . ANE 141685001 $1248 
168 142320001 $649 
32086 3149147001 $1498 
торула 5/60 мв 14994900! $408 
Pros 1005/60 328 147912001 $)1398 
тош» 2000 4/30, 5/65 ые 149913001 $2578 
Polon 4000 4/30, 5/66 128w8 1497014001 $5400 
fempeq & Notebook M 
Concerts 484 4MB $188 848 $358 оғма {598 
Coran 320. 325. C w8 13947700! pa 
AMA 1394280! 3174 
BME 139499001 1318 
Сото 4 /25CX awd 146520001 $178 
мв 146521001 $338 
Тол 146532001 5718 
97/284 mê 140235001 $75 
кыт] 110237001 $218 
91382 Така 11830300! $79 
2M8 118394001 $108 
AM 118305001 3194 
جا‎ 265 ы] 17031 001 379 
е 117081002 $99 
AMÉ 11703! 004 4178 
be 3865/20 ve 121125001 $98 
46 121125002 3208 
be lw 20. 25, 25C WB 129262001 $138 
wB 179789002 1208 
кыа 129762003 ом 
168 129759004 $908 
ITE tote 485/25C ма 122337 002 $178 
BB 142337003 $343 
18 142337 04 5718 
меоў Jeo’ AA 190532 001 $183 
ave 190597 001 1354 
LAPTOP & NOTEBOOK MEMORY | 
MEMORY PE рва |: 
AT&T узайт! . ,...... mE 365 $4245 
Dac pc 320 Nolebook 2MB Mod РККА ВА — $149 
AWB Mod FR?CIAMBA — 1298 
ENA Mod ЮКО — 1498 
pron МЗ Notebook ite 2M ABO8511 $198 
f м Sty : —. MÊ Mod A808771 $168 
25C Notebook m Mod ABOQ7B! — 1228 
Everex lempa UL (X20, ме 00160 кз 
(eves C nera . 8 0024300 — $108 
Gatesoy 2000 Nomad 425 DXL/5X1 MB pieg 
Taah $1473 
Gotmety 2000 484 «ме $188 
loa 175! 
Gnd 1500 жй 52987 5729 
Greed 145055 ма emo 4148 
Goldstar С55 0. 3863316 f N/A у 
AME N/A $278 
WCE 3120 Notebook ASB Ned 3Anox'o4 1299 
NCE 3170 Notebook AND Mod 3123ка {0 
Pockard Ball, Мотото», Mtandao — 0. 18 N/A 1108 
AMB М/А $198 
Fonnarse СЁ170/270/370 _............ іма CH ÉA165 ы 
Samwng Месел 3855 2а э, $195 
aG $«M004 — 3395 
Sanyo (768, Nê & ZEOS 2B $6 
$hopé220  .. esse. IMB CES216 178 
Shorp 6840,6781.8681,6785 , ê М/А $198 
Shor p 4700942 200 T CE471 — $198 
Shop 8501 Coloris .. 2м8 N/A 138 
"IIroveimote 2000 144  25580)40011! t 
"I Travelmate 200051. WINS .2N8 — 25449980001 Ma 
“Travelmate 4000, 
VI NDX/25 51/16, $325. DX2/40 Eris] 2581245001 $188 
0x2/50 I. AVABABLE $1298 


Laser Printer Memory 


MODUM WEG 2740 DAD QOO NEG 
Canon IBP4 4 [de 5 4, 


$108 1144 
Epson Action tora R, 8000... 588 . $198 3268 
Epson • 6000 and many more $28 1198 
[pron Acton loser 1000 & 1500. ... $118 . .... 3218 $9 
Fuptw 7100 & 7200 .$199 $279 
HP Desk ier 500, 500C. $10, 550C ond 560 353810250) 
НР2 20, Е. cM 2 $98 пы 
HP 3. 3D, 29,20. 2Р+ = $8 ... $128 
HP Loser Jet 4, 35:, XL900, 1200C $84 1193 3318 
BM ioe 4019, 4010£(3 SMA). $114 _ $444 
BM later 4029 АЦ MODELS $95 - 5155 
NEC 90, 290 $104 
NEC95 $88 
OKI 400 є зв $68 
Pockord Bell P589 500 $125 $208 
Parencorec 4410/4890 $118 $174 
harmon 4470/4450 . $118 3178 
Колот 4450 
Мом 4400 / $400 . $129 $198 
ams aÀ $9 $159 $249 
Toman Росе Loner 6 . $99 $165 
NAPS tF /P$35 шш уш 
[ { [| 1g 1 
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THE SIMPLE 
CONNECTION BEHIND 
COMPUTERS AND 
BACKPACK TAPE DRIVES. 


It’s fast. It’s small. It’s reliable. It’s incredibly compatible. 


Backpack is the best selling parallel port tape drive and IMbps transfer rate, Backpack is the smallest 
on the market. We'd like to tell you why. and fastest parallel port tape drive you can buy. 
With Backpack, tape backup is quick and simple. Micro Solutions is dedicated to the perfection 
Just plug it into your printer port and it's ready to of backup technology. 

use. INo hardware conflicts, no slots required. One CD-ROM, hard drive, and diskette Backpack 


model fits all IBM PCs, compatibles and portables, 


drives are also available. Call today for ordering 
regardless of CPU speed. 


information and a dealer nearest you. 


Backpack can store up to 250MB on a tape using 
data compression, is completely QIC80 compatible, чарен «ыар Pt TIS 
and reads QiC40 tapes. With its compact size MicroSolutions |32 wes Lincoln Highway DeKalb, IL 60115 


Call toll free: 800-295-1214 


Circle 172 on Inquiry Card (RESELLERS: 173). 


e One Name 
d3 Out Of 4 
tiprocessor 


т 


Surprised? | 
You shouldn't be.-After all, Corollary built the world's first multiprocessor PC and developed the first 
shrink-wrapped multiprocessor operating system, SCO MPX. And we invented the C-bus® architecture, 


the multiprocessor system bus used in 75% of the installed SCO MPX systems. 
Now, Corollary is introducing a new multiprocessor standard, C-bus®II. 
Licensed by over a half-dozen major system manufacturers, C-bus II offers 
greater performance and memory addressability. 
Corollary’s multiprocessor Pentium™chip systems are available from our 
extensive value-added distributor network. This open systems approach enables 
you to order systems “custom-built” 


for your application. C. O O А Pv 
Remember, real multiprocessor Е L. Ж Е 

computers all have опе thing T RP ЕУ 

in common — Corollary. 800-338-4020 Fax 714-250-4043 In Europe +32-3-825-37-94 


BRAZIL --55-21-445-2727, CZECHOSLOVAKIA 4-42-2-311-8885, GERMANY +49-6214-108-168, +49-211-50-840, HUNGARY +36-1-116-9450, ITALY +39-75-500-4625, 
JAMAICA +1-809-929-7395, NORWAY +47-55-299-680, POLAND +48-2-642-5262, RUSSIA +70-95-216-4656, +7-812-218-0450, SAUDI ARABIA +966-1-477-1650 
SOUTH AFRICA +27-11-804-3772, SPAIN +34-1-467-8210, TAIWAN +886-2-717-4518, UNITED ARAB EMIRATES +971-4-221-338 


©1994 Corollary, Inc. All trademarks and copyrights acknowledged. 
Circle 182 on Inquiry Card (RESELLERS: 183). 


Printer Port Connections Are 
The New Tools Of The Trade. 


nce you discover just how easy it is to 
install a backpack GD-ROM drive to your 
B9 computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready Lo go. 
No interface cards, hardware conflicts or expansion 


slots required. Because of its unique printer port 


programs and view Kodak™ Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack lo go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail- 
able. Gall today for ordering 


interface, backpack lits all IBM PC compatibles and information 
portables regardless of CPU speed. In addition. a built- and a dealer 
in audio circuit with both headphone and line output nearest 
jacks allows for connection of sound cards ог 111-1. you, са 
You can run thousands of your favorite multimedia 
CD-ROM Drive 
MicroSolutions 
132 W. Lincoln Hwy. DeKalb, Hlinois 60115 Telephone 815.756.3411 Fax 815.756.2928 Phot CD symbe 
Call Toll Free 800.295.1214 EAE, uem 


Circle 174 on Inquiry Card (RESELLERS: 175). 


: = TAZ 
WE ACCEPT PO'S 
FROM QUALIFIED FIRMS 


[ = TACH T3 MEM EMORY 


ETT 1609 — 2585 
~ 6.50 n 5 50 
T 39 00 990 i тоа 

32019 (3 = = 5 = 
BAKT - 1.00 $900 800 
Mkr - 1t 0d 90 3.00 
Ms - an 70 600 
Е 59 0а 33 00 ?9 00 


Individual D-RAM Chips INTEL Math t 
8057 


А 


ге 
> 
ё 
53 
> 
P. 


MEMO гун им 39.00 
ич к э NE чы B087-2 45.00 
lez - 1] ‘a = iE 8087-1 79.00 
lame. «ek we ЯЕ - 80257-XL 49.00 
Metus - Me Do re - " i 
Маа d^. - : з € 4% 80387-16 O 39.00 
абак Од - " $5 - - BO387-20 DX 44.00 
E - 5 1р в - 80397 -DX (Does Ан) 74.00 
алб Tig) = - RA NB $9 ——BOAST-SX (Does Al) 249.00 
X + NO иш. E Intel SX (Does All) 69.00 
2з! - JB 26 15 258 inlet SL Mobi 59.00 
- E^. 7 то 3F gg Ime SX 39.00 
MG $03 E: " no - S іл 205X 49 00 
оч (юс 6 В - - chips 


Lowest! price on Intel ауе ште 


Hoc 175 00/339 00/699 00 

7 4255 2/4/8 Meg 09.0209 02449 00 
Antw N Senes W1216 Meg 169 00279 00/559 03329.00 
Ambra SN Senex 4716 Мер 129 059 0) 
Аліна Scneta SLC I} 25 m, 99. 07319.00 
Ambra N: 35, N- — AM س ن‎ аа 

CYRIX DRx' 386 to 486 Upgrade 

К a s . Clock t Double ег Ё 

AME CK486 Of'-15/32... 26400 

M LE] CX486 Dfut-20/40 ......-274 00 


* Cormpatibis with industry standard 3960X CPU podiat | CX486 Dm:-29/50 _ 23900 
* Comgalibis wih DOS, Үбеп, IX, O82 1.3 and zx | LK 406 ОАхг-3365 234.00 


CX486 SAX? 16/32...244.00 

^ Uses абу standard maib chip CXA85 SRY2 20/40... 244.00 

CX486 SPOG 25/50. 24900‏ | اا лана‏ ا 
DIMM М MO DU ES‏ 

ана к ‚ 194369799 


SIPP) 


| SIMI M MODUI || ULES (А (А dd $5.00 for 


| 


BONS GONS TONS BONS 10005 
1Meg x 9 (2 chp) - 4800 4250 4100 4006 - 
inn pem - 4550 4500 4300 3900 

= - 16200 15600 14600 - 
r- LAM - - 660 00 - - 
a Yi 
72 PIN SIMM: > S(EISA) _ 
256 x 34 1 mg E = = 49.00 - 
512 x 38 2 mg - - 9600 9400 - 
1 meg « 36 4 mg - - 184.00 17400 17400 - 
2x35 B mg - - 359.00 339.00 31000 - 
4x35 16 my - - 609.00 52900 59900 ~ 
B xr 30 32 mg - - 1239.00 122900 - - 
16 x 36 54 mg - =- 2599.00 2599 00 -= = 
1 x 32 4 тк - 16400 15909 - - 
2x32 В mg - - 318.00 30900 - = 
4x32 16 mg. = 587 00 56700 = 


T CYRIX FA SMATHIPROCESSOR 


Programs executed up ta 3X faster = Plug & object coda compat мв — 


83087 -40М11 - 79,00 83087-331MH? - 59.00 B3587-25SX Ver. - 69.00 
PC Wask'^ rated #1 over all math chips 


B3SB7-33SX - 79.00 
3 Year Warrenty” “Al Dowmsard Compatible" 


` AST MEMORY 


MODEL AMT, UPGRADED AST PART € PRICE 
Bravo LC 47755 4/3 4335 4504 4960  4Meg 500947-002 165 00 
Ваа 500987-003 | a ag 23000 
165Mjeg 500987 ООА 619.00 
32Meg 500987-005 1399 00 


Prervum 486/25. 2X. 33 3X 
Preetaxn 358673976 442516 TINE 
Prem Serv , Prem il 3Й65Х/20 2% 


ae | 
Fr 


| ' 


| 


P 


Ар 


EL UNGE) YOU 


* Fares Ви? Processor, Goch 236 [СРИ 


Туре) 2550 0м: 23900 
хон SS 16K of Interval Cache 256 (CPU) РСА (Туре) 2560 мн: 23900 МОО лр E rT UPGRADED 
E - Processor ? 2 
ET Oey « CALL FOR OTHER um PRODUCTS «э TD م و‎ E ie 
IBM F 5/1, P F 5/19 М \EMOF YN ) 1 1850.6 2Meg 
eas l- 3 = - 100 1850 Ç 4409 
ШМ PART NO. WORKS WITH МОЙ NO 120 1900. 1850, 
X 5348 S120 0-76 о ] pr z 
3065340 (ec, 30 786. 15.226. 50 TIA 80 т=ш= H - 
06451175 Neg ا‎ n fA CT LT € p w 4 
mnn ER 31321 X! As HP $90 ТД). C. T T, T [2 ^ a 
645126014 BOAT AL) BCA eftt 80-211 18200 бо) С тш, 11700 а с 2. у! 
rM Megi — 702081 5.51 ESS Р-70. 90 T33005L 
595 ERS X Sua 122 E 130. 3550 358.5 5Y 7323005 16Meg 
Chg PAN AC EN ESL SSK і eR st 9000 [22008 T2400. T3600 смео 
7EXES55 (1 3500 13400CT, T2400, T3600 Beg 
им 355%, 4057 559X, SSX, SAS 655 11800 T3400CT, T2400, T3600 16Meg 
BIPXIASOGI (Meg) 5550, SSLS 65SX. 43SX, 355Х 395 175 00 T34000T 32Meg 
P/S1-285 4900 T1200XE 2Meg 
PAS) & P/STSESX- 2121 309 9 T1600 {Мей 
92190654 Hoe PSIA & PSSMSX, Mode: 2121 189 08 T3100 Meg 
9267700 Gig PS! Expert Consuttart, ih 175 00 T3100» Pe) 
8207201, 701313: (Meg) Value Poit Perterma ce PE tere e 175 00 T31005X {Мер 
7303132926720) j Value Pon Partornawa РС Server 4 33900 191005 Med 
Кет Valot Pott Pertornaxce PC Sever re £03 00 тасу Үн 
aes Кее Т1 дай): 132008X6 Me 
GAS 29207700 14400} $76X 00 $5 p.75 rap Dy MERE ASt, J5SX 17509 t 
Mati-2123 2151. 2165, Vat Pt 17. 490052. 288SK, SYRES 
— TT уза Poet 77 SUC ASK SVR ES "M 
29/0 5 2 2 _ 
6450130926 1202 Pu s 57 ЕА p. т ONE 3x To [АР 9 N EM 
Уйа Piet? | 2 efe] ТОР M AEM 


ERE, agama 


VERTISED PRICE. CALL FOR LA 


JR286TO A486 | 


mm | Т — En” 


‘SECURITY WILL CALL WINDOW NOW ОРЕН! 
NO SURCHARGE FOR MC, VISA AE & DISCOVER 


- Ld 7g 
Ifa 
2 


25225330368 
988888888838 


£ 


S32 


^1 
© 


33223553 a 
ERES 
cOREE E 


E 
= 


3 


220926288888 
BESSEESESESESESSSS 


"и 


-- 

CC 
РЕТ] 
rr 


= 
i кі 


Prem MW 38625. GTI, 436/23 405570 Вер 
Oretum 386/X1T, Prem 28685716 

Pram 11 386SX 20, 25 439 
Premium 386/25, 33 336/371, 10655716. Meg 
Prem li 356520 25 ТМ 
Presa 4:135, 4733. 4500, 4060 Bit 
а 16Meg 
amus 32469 
Prema Batted 
AST Cupid t аз ال‎ 

м. "А a 

ZEN TI 'H n МЕМ( AC RY | 
MODEL АМТ. UPGRADED 
238637) 25. 20 WE 1Meg 
2356/31, 25, 20 JIE, 426251 AMen 
£3965X 2Mog 

MAGNAV e): 


NT 18, 3865 X-20, 4665Х-20 & 386-33 ail are 72PIN SIMM: 
-5000 — 4MEG- 18000  BMEG-234900  16MEG. 659.00 


MEM ORY BOARDS 
[ MEN; adero ih E3 


BOCA AT PLU 


16 BIT MEMORY BD. FOR 286, 386 А 388 AT * OK-8Meg Bd 40LIM Compat «New 5 
ү: Ware. Convent. Expad А Exind Memory • Supports 005 05/2, LIMEMS & 
EEMS • Versatile Spit Memory Addressing « Operates w/CPU Speeds to 33 MHz + 
Supparts Desqview, Muttitask operations • Bd. made by Boca Research. AT pius 

OK - $44.00 2Meg ~ | ~ $159.00 4Meg - $239.00 8Meg — $399.00 


BOCA XT 8 BIT BUS 
e Expanded memory for XT = Lim 4.0 compat 0-2Meg = Uses 256x1- 100 
OK- EE сми iss - $239.90 


[eft ae: 
ра? 
— 


P at "1 


a] * : wd E! | " 
"a in a»? ж-ы", Б. | , ! =. Pj 
4 Pi s Жо : ا‎ LE и I 


А 
n 
ы 


ies EE teg Шагын 4 Кы PR Н) EM 5» шета р 


[де двд ie; T i 

EEE $234 02 0119 00 i459 00 $553. 

| - 1 = "түттү : - " 
25/0 MCA 0-BMEG EXPANSION B 


| Г. oe Eiji BH ETE" 


Le Ferd acd idipi Eee Kerry Ht er a eb 
PIG? Modes EO EID БО 555X БЕБИ 16 Es АП ШШ итш 
Га. = 119 09 Peo - РЕЗ П es - ЕЛ Ee) - Ud, 


| 310-539-0019 fiver a eg 


FAX: 310.539.5844  “wisct to Change 


—u еп 
Г "ROC ny. VER AST Ascenta 9008, 8004 ашеулМер/! 
Е BMN NOTEE EBOOK | & LAP ORY |] ems poe “и 
ae ne 2 T Notebook Prem Exec JBESK/2OPS SL 
BR (Ale) Tueigaa 0, SIOCS (33 vol) 208 00 Power Exec 3250, 42581. 42551 deo fe 
6159999 ме Tankpad 50 51005 (33 val) 406 00 AST Powe Dac LIS 4497 po 
5182113 11546) Thesead HOCS (33 voit) 865 00 рог не 8310 Pios Meg 
790999 ГМЕ ха =- -y LA wy paa БИШ 9 ell 
T9100 М»; хад KIRE PS Now. Тара 350, 250c, PS Nom 105 185 00 Boncwet 831СҮ. 
TE 100* BAe UX40, MISIL PS Nate 369.20 Canon inna Ss mir teen 
0751415 ер Thea T) 750с, 750 300 356. 340 450 mo Шо poda 
0701416 (SMe) ларда 750 Tbr, 754 360. 353 240, 450 329 00 ج‎ Meg 16Meg 
6650094 (184| Таас 730 730c, 755 360 355 340, 450 849 00 Eson Ron Nae 700 d: 
0701422 (4Meg) CLSTLSX LpTp. еър 700. POC, 720. TEDL 208 00 اليس‎ - — En] 
0261421 (e DSTI 1ртр. Tandy 700. 7000, 720.7 36900 Үз mii 
699078 (Beg) Тилдей 350, 3505, PS Note (25 33900 Nomad 425 0 1 
600319 116061 a 649.00 456 Z5 : 
S04 s 109 0) CoA AO AN "M 
COMPAQ ^ АРАС MEMOR' ‘MOD ] ULES =| Шу ре о tae 
` MT. UPGRADED SEC Prospesd 396 i 24е; 
Ожау 38411, STIL Zeg Mod a4 109 00 NEC Promesi 385 дес 
a ЕМЫ; Моге 399.00 M Prose 786 3065-1 xo 1Mez 
496/501, 5 Pro 32Мер Mudy's 1393 00 سم‎ S. 3865-1 | 24е 
bess Pro , 96/331. {Esp Bd) 273 00 -f L^ a Meg Hives Туг 
Desk Pro 386/75, 386/20 1Meg Modula 79.00 КЕ uu рен tre el 
4Mrg Моше 190 раза Bed 3BBSK, 286 1Meg, 4Meg 
DeskPro 3805-1649; {Мед Exp Bd 149.00 hanar се - MSS 
М Exp Bd 21900 Panaseni- CF170, CF270, CF370 Teg 
Q Module 79,00 Р = CF3B0 40 2474 
leg Mosula 199 00 р ic CF-V2]P. CF-580 Agt 
Boab MATS eg Doo Û T E T3 6785, gut tine. 
Meg Modula 700 rh HISD BESO. BEBO. 1708 FAOS Ehe: 
400; Module 19900 1 
2068. МЫН. 3865X20. 10е Modos 59 00 are ani. Шоно му 
MMC serat, ptem LT peres, Pile Medus 9 00 Pim aed Meg 
3390 T 0M 4400) 
Sanes £xp fd 139 00 p 151 an n Мы 
Deak Pro STS tag 99.00 d 
Meg Ki 299.00 {aereas Айтта. ANSSX, DX Tanay 440 Мастер 
De M Ba 1/0 ‘os Haar Notebook not the « version} 5 p 
DeskPro 288 ET 49 00 Татан Master Sport Мәд 
DeskPro 590, SAEM, BGM ^, ALL OF BMeg Ki 389 00 Tenit Master Sport SL. SLE, 600, 820, 6251, Meg 
Prosignia 5%0 THESE 1EM ey KH 699.0) mth рет Sport 288.2 Weg 
Prokat 100 590 ктап 2410; KH 1356 00 Alpha ўма 
hoga 2000 430 ES E бїк; K 251800 EI е 
Ртой 4000 450 $16 MODELS 1 Kit $799.00 Zenit 2-Note SL LC гуы 
Prolnga 388 3255, 3/2525 ? 90.00 ine Note 32 ENC. LNP UV Ee 
Beg 175.00 ath 2-5 АЗ 2 
Prosa 486 4755, 4/13, 450. 46, CDS 2 Meg d am. —— 
Бет Proinga. Prosno senes AM 17500 T 
Ме; 339 06 D^ 1 СУМ 
PC Server. 486331. M 33900 ЖР ЕРТЕН ы T 
E марп. PRICE MODEL 
руу Д SRAM Cards TMEG 159 00 M 10 Base ti 
COMPAQ LAPTOPS & NO' ЕГЕТ s ir een aag tag IED Ron, ny 
LIEZ deg 83 ГИ e i "a T tig Hara Gene рр 
mo I oH. сс д = x 
L |. 
ETE UTEM 26 257 Бө Modus 203.00 FASHMÉMONT 25409-21800 SUeg-29900 — 900 ilegi re 788 
Ht ТАБ ASEAN p Шом irt 
TATED DRINTE AATF A ITT 
LTE LITE 42563362525. һзр Mou 34900 SER PRINTER. EA , £ 
CTS UTE СЗАН, те 7180) | ac : zh RINT ERM MORY | m PGF ۸ DE! 
Q1 0386 зо поме 1006 AMOUNT UPGRADED _ OM 1 2 3 35 à €. ad 
SLT 386 40е Modula 11E305-001 21900 Ganon: LBP £30 ч S E ELA Ж 
Canceno LTE (м бе итеб mo Сш x eA тозе 
т 144790-002 ae : "- Ее МЕ 
6м 144790-003 71900 oe : d 3 
Contura 320, 325 246 1397-001 99.00 t Z 2 Е 
41409 1594944001 189.00 fen а nm аз - 
SNe 139499-001 31900 2. 2D- е 1 E 
C AMeg/BMag^1 6M eo 2097383719 HP 3, 30 3 z 
Contura 4/75, V25C, SCX {Meg 148520-001 189 00 HP à, 4M, - 38 
Men 145521-00! 31900 HP 4L - 
16Mag 146531-001 69900 HP 3S! - 
Asm 425 АЛИ аер 190532-001 18100 HP 451 = 
Meg 190597 401 35800 E "T 1 
779.00 А - Ж 
HP ә 
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IL 
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E] 


: RICI "EE Tus. FL "T Lh LM L bs L FL 


Circle 188 o on Inquiry Card (R 


ы? PRE РТО TEIG TUAE 


— im | fh га 
АС 


аў Ду qe | вы - 
RECTE (дуги wa te and "other" | £M - 

charger f урон PL АЛ creat cart changer vett ur Алс uer ^O REFUNDS AFTER 00 OATS - NEC - 1 
тат y 0 (їл Ww асса МС. VISA. | p z 
Dama tigo opu MED Oki 4008, 4008X, 110E. 4106X = 
MIT SER PAR ESAE PERCE бы. VAM ORG PAO O € EROS ûk SAPP sula. MANNA - 
CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST Packard Bel 9815 - 


АЙ products brand new & guaranteed • We buy excess inventory Paso MD 
Panasonic 
Parasone 


ез са Sharp $400 5360. 9600 9700€ 
" KUPSIPPSSS 
— - TI Местото | 


E.A. SOZZSSTSE$ E TE: 


-.1 "7: PRETI ЕТИ TERI 


оаа Е. © 


frm бы 


] 
| 
| 
| 

р | 
| 


F 
at 


E [] 1 "4 m А м 
E PEY: | s ] 
E == 5 س ا‎ — 


ТИИ Е 


8 


&3,535 
IB CERTI... LC. от кока O ьа ЖЫЗ 


| 


= 
cow 


Pree Te tee ee epee аа ууа eae ветру р! 
TL ТТЕР, GEL arene 


ЕТОМ т реа та 


-T 
/ "n CE S. SSS, 


me 


чи 15 4019€, FGNT CARTRIDGE 209 


TURBOSERIET = 109, 10€ Sistema Forte fo Aor Роми Sue HP2 .. 
& FINANCE FOR (BM 4019, 4019E, 4029 


SELLERS: 189). 


DESIUET SOLUTION tor Den Н Pius, 92 Fonts. 45 RESO pt 


Comparable, ta Pacific Data's 25 CAR RIDGES in ONES, "з Е 
"1 Toe d I with Epson Action Laser d ang a НР Printers} а cap 
109. TOP Senet na едас THIS TRO TES mi 


TAX & FINANCE CARTRIDOE dd v m 


SECURITY WILL 
NS, "800; 033; 3726 sv Ciivmoow Mert 800 am. to 5:00pm. PST 


1985 NOW OPEN Sat. 10:00 a.m. to 12:00 noon 


| TM 
AutoBoot Commander 
Control up to 96 file servers with just 1 
keyboard, monitor and mouse! 


e Supports all 10096 IBM compatible computers 

° New KeyScan™ feature for keyboard-controlled scanning 
e Built-in support for both PS/2-style and serial mice 

e Add a second control center up to 150 feet away 


* AutoBoot™ feature boots computers without 
operator intervention 


e Each unit controls from 2 to 8 PCs; 
cascade up to 12 units 


For Macintosh support, ask 
about our new Mediator" for Macintosh! 


Cybex Corporation Vy | 
4912 Research Drive « Huntsville, AL 35805 USA P (CYBEX”™ | 
(205) 430-4000 * FAX (205) 430-4030 


ІВМ is a registered trademark of Intemational Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. 


Dealer Program Avallable Made in USA 


Circle 163 on Inquiry Card (RESELLERS: 164). 
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te Èy = 
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Toshiba 


PawerExe 4/2551 АМА ............. 5159 T1000$£/LE/XE; 2000, 20005X; 5е, — 288... $87 
МВ... 5542 T1200XE, 1800, 3100E Js .. 989 
PowerExec 3/2551, 3/2551-C, EL AMG л... 9149 T22005X, T1800 Series AM... $149 
Premigm Exec 286, 3865X/20, 25, 25C 448... $169 BMB ............. 5319 
NEW Brovo НВ 486 әш... SHS NEM T2400 a $185 
ый. 559 T31005X, 32005, SXC ra | —— - $$ 
Compaq AME 5155 
HEW Aero эм _ SIN 1310051. A. 65 
ad о 75 248 .........5387 
NEW Conceric 486 ам. 0 505 VORB... 9809 
mb. . . S955 HEW T3400 WE ЖИШШ у 
Coatora 3/20, 3/25, 3/25c ME... „a S160 WE... $199 
T4400, T6400 [ай modes] AMB 5179 
Contura 4/25 saries 16MB... 5875 
, T4500, T4500, 147 modek Ga itn... 5 
365/20 p io rien eee aas set 
LTE Elite 
15400, T5200; 152006, T8500 MB anne 599 
LTE Lite 20; 25; 2 r 
e 5; 25c 25e Zenith 
1-Но!е 3201, 320Lh, 3251, 3251‹ B. oues 595 
LTE Lite 4/25 OMB... $329 
MEW :-ние 425 Series MB ain _ 5709 
IBM I-Spert 4205, 4255 444 $189 
MastersPoct 38651, ЧС, Sle MMB ns SBS 
MEM 5/1575] ond ThinkPed 700, — 20... 51 8X їй 
700, 720, 720, 755 a 9379 
MEW ThskPod 2107 да 18 
Ü AM. 
DO. 5325 
N51 Hotebeok (AH) E... 979 
1405, N335X, PS/N "n $ 
ole 187 C. R E j 
1405X, P5/Hote 182 OMB ............. $319 1 x9 2 (3 EBD BL mmm 37 
NEC $ 
HEW UltroUte Versa (oll models} рн ию 4x9 ...... 5 134 
TONS „ $349 
(Exladeg WER SOE modeh] lua SF? 1x36 .... 7145 
Ultralite til, $1/25€ 7MB .......... m SES 
MB 5279 2хзб6 н ка зн ш 5304 
Ultrolite 51/20, $L /20P 2439. . SBS 
48... 5079 1x 92005 (9 dug] (IMB... — 
ProSpeed 286, 3451/16 ащ 5179 51263 36-7006 (2MB) u 
Texas Instruments llo m—— — 
TravelMate 3000 {ай models) 298 $ ر ےی‎ т... 
KEW TravelMate 4000 (all models] AMÊ _.._...._ __ 9185 ju d UID 
[Г m 


PERSONAL COMPUTER IVIEVIORY 


AST 
HEW Premmic 
AMB —501159.000 ...5159 — BMB 501159002. 579 
Brave 3/255 
7MB — 500710004 BMB — 500824.002 ... $308 
NUM 18551 /20;- 75, A el P" ШЕ, bravo r^» 
500982.001 .... S79 500952 002 .. 5174 


Miri Pro 4850/33; 5X/25, oe LC 4/251; 33; 33s; 
Dd; (b 


2AB 50098700! 5 4MB 500947-002 .. $155 
"am 386/25; 33; 331, Premiva Il 3865X/16; 20; 25 
780-003; 02 $45 
T. 486/15; 33; 33р; $X20, Bravo 4/33; 486/25; 
M - nb NTE, m 4 33 
718-004; 780.005... ‚579 
wer pte 33; 1» SX20, Power Premium 3/33, 


Pa 
1 т! 3; 331; 50d; #64, Premium 386 /33ТЕ, 4 86/25; E; 251E; 
33E; Nn phe Ae 11 386/25; 33, 486/33, 4855Х /20 
he Server SE 4/33 
448 500780. M S188 BME 500780-001 ... $339 
Compaq 
Prolines 3/251; 3/2513 
248 141738401 ...... 585 848  141712-001 _ 5308 
NEW Prolineo 4/15, 4/33, 4/50 
Iua — 14682401 _547 МӘ 14144300 _.. $80 
aws 141605701 $174 шо 14168500) 5346 
DeskPro 386-20, 25 
4MB — 1131324000 ...5190— 448 11345001... $239 
DeskPro 3865/16 
4MB 112534-001 $190 4M8  113634.001 ... $239 
NEW DeskPro 3/25i; 2314/2515; 33 661, 286N; 386N; 3885X/20; 
20H, ae LT Series, 
Portable 486c, M Series 


248 — 118889001 .. чн 
AME 118690001 ...S174 MB 
ProSignia PC Server 484/33; DX2/46 


112877001 ... 5346 


м 149321001 551% 
DatkPrs 384-33, 485-33, SystemPro 
AME 11534440154 BME 116541-001.. $359 
Dell 
^к Desktop 325D; Р, 333D, 333Р, 433P, 486P, 48460 
a . $174 


3 
Pew Workstation 470; 425; 433; 450; 45006 /2, 16и 


3102466 2.5% MB NOHEA... SHE 
WEW nidis Workstction 420; 425; 413; 450; 4505E/2, 4556 

328 Kit 310-2830 ss . $1198 
Performance T, L, & M series 

AME 11130554 16MB 2103307 ..... $619 

Hewlett-Packard 

Vetro 05/165; 20PC, RS/20; 20€; 25, 25C 

AME Kit 01542 or 16424... $n 
Vectro 386/16, 336/709, 386/2SN PC 

?uà $69 EMB ОЧА. $308 
Vetro dm v 137; чыл 4/15: N: SON; 64% 

148 02314... 580.— 8MB 021524. $346 
Vectra 385/25; йа мизи init 46/660 

7M8 — 02381A 580 с 536 
Vectra 185/339; 3341 


2MB 027144... 5998 BNE — D2715A .......... $308 


IBM 
EVI AMBEA Enterprise 386, Herda 386, Sprinta 386 (all models) 
Юю WA... 4 ВВ N/A $323 
И AMBNA Enterprise 485, Нигйа 486, Soriata 486 (all models) 
LL ME ЦА. $195. ТЕМЕ N/A... 5459 
PS/1 286, 3865X 
1А 9109935 __ ات سے‎ WE 
ANB OO — mm 9159 
P5/1 Consultant, Essential, Expert models 143, 144, 
„ыш oll models except Cxx series 
a saan amas SA 
"n Canseltzat, Essential, Expert models x76 
TOME Kit ا‎ ....................... ЭЗ 
а - 10/285, memory — 1497259 


PS/2 70-A21; A61; 821; M, art Consoltun!, Essential, 
Expert models x11, x12, 114, P5 /Vdlaepolal (xx series 
H080! 


— و‎ 
3551; 15, 405K, SSSK; 15, 6550; LS, XStetion, PS/ 
"нн (ах serirs, cdopter boord 3422011 or 3421077 
34/2933 or 8719577 51A 
"a TM 15, 405Х, a Сид series 
6450178 


m 


e 90 XP, 95 XP, P75 [pairs], 56, 57 (all), PS/1 Pro 92123 
150% аць SOD 

HA 90 XP, 95 XP, P75 (pairs), 56, 57 (all), 

PS/1 Consultant, Essentlol, Expert models x11, x13, x14, 

P5/1 Pro M2123 


ANB lli M mtm E 
BME 6450196 nne, $M 
Expansion boards for 50, 507, SSSK, 60, 655K 
2408 УР] MOERS аа | 
МЕС 
Image 425, 433, 456 
Kew 448 41012002 $174 
TOM 410-120903............—..—. 9819 
heats 425, 433 
Rca | 
ion N/A . /——: WET? 
PowerMote 286/12; ель 53/20 
2M8 Kit 103 сно ЭЙТ 
кшн $Х /20 
248 CPU Upgrade OPA10-8101 1... $139 
2M8 Exp. Boord OP-410-910248103 ............ „9176 
Zenith 
Z-Server 42556 433DE, 450DE 
ANS MEAM .... 5174 
ш ME-102 | $346 
Zenith 2-386 /20; 25; 33, 13 
143 DONE u... A 
438 юн OSI 
Zenith Z-3865% /20, — 145 
248 Kil 1.051 


мие 
20 


Circle 168 оп Inquiry Card (RESELLERS: 169). 


EMORY UPGRADES 


NU APTOP & NOTEBOOK MEMORY 


Increase Windows & 
OS/2 Performance! 


O 


16 


т ЛО 


12 


MTNISAUM RECOMMENDED 


These two operating environments гоп most 
applications satisfactorily with ЕМВ, bat in the 
long run 16MB is recommended 


B Memory allows Windows & OS/2 to run faster 
E Reduces your system's need to access the hurd disk 
W Utilize numerous & extensive applications at the 
same rime 
This graph displays the amount of memory t tabes tn 
rum Windows & OS/2 applications more efficiently. 


REIMOVABLE STORAGE 


FEATURING 
у 


| 


REMOVABLE 
TECHNOLOGY 
—À 


REMOVABLE HARD 
DISK DHIVES 
Kits include: Drive, Interface, 1 Cartridge & Software! 
Drive Internal External — Parallel 
10548, 1.5. "5299 $2 Й 
0704835. «479 SA 1 s. $89 
* terora cord rl тй! 


(Drives & Cartridges may be purchased separatety) 
CARTRIDGES 


| en И ree АЎ 


CPU UPGRADES 


rix 
484 cy 
СИ | ae ааньааншнавь 574) 
G4HD0h-25/09,. 2 2. o e SA 
GAB 25/80 ............................. $709 
Evergreen 
EW Evergreen Rev to 486 
== MIS 2012/63 5209/5409 
25 TU REL (hl 
3MD0X3 x ................................................ 9899/5868 
Intel 
intel OverDrive Processors 
OverDrive 485050 for 485516, 20, 25........................ $175 
OverDrive 4B60%-66 for 4880033 ................................. 5235 
Over Deion 48014-75 _. сесинен $460 
Goardia 44004-1900 uan -— $555 
Kingston 
ФЕС Номе! ив тирке 


25MHr GIC os. ase 


S219 50МНІ (510) 


Conon 18Р-4, ate, 4 Ples 
ME 83277 S106 IMB ЮА... 

HP r Ii 4 im, ES: ar ам. T nda 600 

HP „ЭЁ. WP Ii, we, ino 
wW 33 


5145 
. $346 


EB 597 4MB 3H... 9179 
HP laserjet I! & IHD 
33448 ........,.., 5110 4ME — 354458 . 9195 
HP laserjet 4P Е 4MP 
HEW ZR GMA .9899 шш (3A $m 
HF Leserjet 4L 
IMS (207244 4 
IBM Loser 4029 oll models 
MB 1183334 ... $95 4MB 1123335... 5157 
Ошон 400 
1M8 7001401... 547 ME IA $106 
Panasonic 4410 & 4430 
Мн .__ 5125 MD ҚА ‚511 
Penasonic 44501 & 4420 
Ма __ 5129 МА. IB 
Texas lastronents Mirolater ond Xl 


IM8 2555739 0091 .. 516 4M8 254005) 007. $195 


STANDARD! 


В 100% GUARANTEED 
Memory Guaranteed - 100% 
Compatible in form, fit & function 

ШИШ LIFETIME WARRANTY 
On all Paragon Memory Products 

NI EASY TO INSTALL 
All products user installable, 
installation instructions included 
with most memory products 

В FREE SUPPORT 
Free technical support & direct dial 
lines for immediate response 

Ij SPECIAL PRICING 

Government & educational pricing, 

special volume pricing 

gi PLus... 

Overnight delivery available 
No surcharge on credit cards 
Corporate PO's, APO/FPO's welcome 


DON'T SETTLE 
FOR LESS! 


WE STOCK 
MEMORY UPGRADES 
FOR THOUSANDS OF 

COMPUTE 


RS AND 
PRINTERS 


TOLL FREE FROM USA & CANADA 


800-458-9866 


INTERNATIONAL ORDERS 
FAX ORDERS 
714-448-7750 


BUSINESS HOURS: 
Monday - Friday, 7am-5pm, Р.5.7. . 
Saturday, 9am-3pm, Orders Only 


we - 
r 0 ғ таа 
VIE 


MAIL OR FAX ORDERS TO: 
First Source International, Inc. 
7 Journey * Aliso Viejo, CA 92656 
Compuserve Address: 75151,2421 


Dr Gunther Fr Source arsch] im. эй рой гория any delacive or шера 
privi wha JU dev. of the gasi mary бип Terme $ Саада бИ money 
pun ig bnt vi Opened vem л 200 otis оси ит wid ve c M 
arpa ary ме ніла 1 Шәл Шаты: абсо (ТЫ) 

ш. da all ишп. peru conten! cor DODA areen быты! Memory grać- 
кї ore hed рї}, mene айт m a e на и LTE АЧ 


Industrial-Strength RAID 
from 4DP T 


> Award-winning, fully-integrated RAID controllers 
and storage subsystems ready to run out of the box. 


i E г = 
F -— 


2 — Three high-performance models 
| | to choose from. 


—— | 
©) Flexible storage options. 


d ——— Upto 126 GB per cabinet 
- ISA, EISA and PCI К | Б eer 
- Use with your drives, or with DPT's Personal Cabinet 
SmartRAID subsystem | * Hot swap drives, power supplies 
-Temperature and voltage monitor of and fans 


server cabinet | : Temperature and voltage monitoring 
- Add-on modules for support of up =- Arrays can span any number of 
to 21 SCSI devices M " cabinets 


> Storage Mana 
Standard for storage management! 

• Easy RAID setup and maintenance 

° On-line diagnostics and 1/0 load analysis 
- Device discovery and inventory 

- Optional communications package for 


remote monitoring and maintenance 
* Event logging and j 
via terminal, pager or fax 


| 
| 


к “Hot-Swap” 
Hard Drives 


The leader in high-performance SCSI technology introduces a new line of powerful RAID controllers and subsystems — SmartRAID from DPT 
Start with DPT's award-winning caching and RAID capabilities built into our SmartRAID controllers. Use them with any hard drive to build 
RAID 0, 1 and 5 arrays, or use them with fully ECC-protected SmartRAID cabinets and drives for increased fault-tolerance and ease-of-use. 

DPT Storage Manager software, included with all controllers, makes RAID setup and maintenance as simple as point-and-click. 


1-800-322-4378 


| HUT : | Call today for more information about SmartRAID and other high-performance SCSI products from DPT. 


SA | 
Finalist Б | 


Circle 166 on Inquiry Card (RESELLERS: 167). 
Distributed Processing Technology - 140 Candace Drive, Maitland, FL 32751 : USA: Phone (407)830-5522 - SalesFax (407)260-6690 · FAX (407)260-5366 


9:00-9:00 | EST I 


p Ri 


4MB X 9-BONS SIMM - 

` 4MB X 9-70N$ SIMM 145 — ! ~356X36-1MB-70NS 

u ` 4MB X 9-60NS SIMM 150 2 512X36-2MB-70NS 95 

269 — КЕ: eos |  1MB X 9-1 9 CHIP SIMM 38  14BX8BO0NSSIMM 40  1X36-4MB-70NS/GONS 179/189 
MO MICROCHANMEL CONTROLLER — à 1MBX9-80NS 3 CHIP SIMM 39  1MBX8-70NS SIMM — 42 (2X36-8MB-70NS/OONS 348/358 

11195 Ж EO و‎ | |  iMBX9S80NS9CHIPSIMM 44  4MBX8-BONS ММ — 135 4Х326-16ИБ-70М5/60Н6 595/615 

Uo. E E H TU TO-B086 10-288 25.8086 25.20 |  1MBX9-70NS 3 CHIP SIMM 40 40 ^4MBX8-70NS SIMM c 8X36-12MB-70NS/60NS 1295/1335 

| 


XN Mos > | 1MB X 9-70N5 9 CHIP SIMM i EL X 9-IO0NS SIPP 16X36-64MB-70NS/60NS 2395/2435 

"a 4 540ME |  1MBX9-60NS 3 CHIP SIMM 1MB X 9-BONS SIPP 1X22-4MB-7TONS/60NS 135/165 _ 
М5 1995 15 | - 1 |  1MBX9-60N59 CHIP SIMM 46 Д6 = ME X 9-70NS SIPP 2X32-8MB-70NS/60NS 310/330 

|  16MBX9-70NSSIMM 595  1MBX 9-G0NS Р ë St = 4K32.16MB-70NS/GONS (560/580 

E 16MB X 9-60N$ SIMM 635 ; 18 CE palati nar 1195.122 | 
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OPTICAL DRIVES 
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т PROD ICTS сч о | СОМЕ же» LET ME WARRANTS ГЇ?! F бае NAARANTY QN COUS АКО ОАЕ YEAR WARRANTY ON БТР BOERS Ац HARD ORES TAPE SACK V. 
437 Chestnut Street, Philadelphia PA 19106 : A grandis mest at eu AL is Fit or eos EGET КҮ 
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Watch your productivity $0 SOAR! 


With VM/386 version 3.1 you will reach new heights in productivity. VM/386 
is an multiple award winning Multiuser/Multitasking DOS product that allows a 
single host 386/486/Pentium PC host to act as a true MultiUser and/or 
MultiTasking server. The SingleUser version allows the host PC to run multiple 
applications at the same time. The user has complete control over their 
operating environment. Since VM/386 version 3.1 supports Windows 3.1 and 
DPMI programs it also supports standard DOS applications. You may run 
windows in one session while running a DOS communications program in 
another session. 


included free with all versions of VM/386 is Netpak which allows all sessions 
access Ip Novell, other networks, CD-ROMS, and other devices. 


The MultiUser version includes all of the capabilities of Single User and 
enables up to 32 users to share a single host PC. The users can be local or 
remote, serial terminals, graphic stations, or PC's all sharing the processing 
power and peripherals of the host computer. Applications can run up to 10 
times faster than on a Local Area Network. Other features include: 


ш Remote Management B Uses MS/PC DOS Ш Low Cost 

ш True MultiTasking. for all ш Free Terminal Emulator ш Printer Sharing 
users —— with multiuser version B Нага Disk Sharing 

B No hard disk reformatting ш Increased performance ш Modem/Fax Sharing 

ш Simple Installation = Connectivity support ш CD-ROM Sharing 

ш Local or Remote ш Low Maintenance m Other Peripheral Sharing 
capabilities 


With more than tens of thousands of installations world wide VM/386 has 
become a market leader in Multitasking/Multiuser solutions. Applications 
include: process control, manufacturing control, Retail Point of Sale, 
Accounting, Wordprocessing, Database, Bulleton Boards, Automotive, Video 
Store, Restaurant, Software Development, Insurance, Medical, Dental Office, 
General Business, Remote Access, and many more. For more information on 
VM/386 or the dealer nearest you please contact us at: 


| IGC, Inc. Phone (708) 364-9200 
| е 180 Crossen Avenue U.S, Sales (800) 866-5597 
y Elk Grove Village, IL 60007 Fax (708) 593-2790 
U.S.A, BBS (708) 593-2789 


Circle 186 on Inquiry Card (RESELLERS: 187). 


BRAND NAMES: 


— 2 LOW PRICES 


COMPAL 


| Notebooks 
IBM PC 300 SERIES . CALL | 

SOON OON PROCESSORS. vi ipl a i LEADER UL MEX MATOS 1... sl 

(BM PC 700 SERIES SINCE 1983 LTE Lits 4/75 MHz with 340МВ DISK. .................... 5399 

90MHZ-100MHz processors, with ISA CR PCI OR MCA MX LTE Lite 4/75 MHz with 510MB 018К.,................... 5899 

architecture, 2mb 64-bit Video card, Business Audion, Plug & Play. We export with International Warranty гайга Fl tower L. ا‎ | 

PCI SERVER 500 CALL olinea DX2/50 4/7340М8/525МВ..................... a 

90МН7 processors, non array or array models, Wide SCSI or HEWLETT PACKARD Prolinea ОХ2:68 4/340МВ/525МВ........................ call 
Wide Array SCSI controllers, CO rom drives, 22 drive bays! COMPAC DESKPRO Series | 

анан a ШШ ee . . TENET Deskpro XL 450M 8/270МВ................... ... sa. Call 

THINKPAD 755CF MAEN. ca 1360 HP 1280 U/ps ..........- call Deskpro XL 466M 8535МВ............... EIU GOES DES call 

THINKPAD 755CD .............. pi ti pim m. HAM ipsom 1840 | ScanJet llcx......., ,,... 889 | Deskpro XL £/60M &5/668/525МВ...................... call 

— a Rt COST EFFECTIVE SERVERS 

TUE N- | uoi ILL Prosignia VS DX2/66 Model 1 ........,..,.,..........,„, Вай 

ае ans Prosignia VS OX2/66scsi S3SMB/IGB....... ae aT | 

THINKPAD 360CS ae a ooo eea 2708 | PRINTER............ Prosignia VS DX2/66 scsi 535MBAGB ......... ....... „eall 


"Tw i Powerful Servers 


eee eee eee ee ee ео э а-э э а а ee ee ee ee 


4MB, 1.44 mb floppy 
passive display 


ee ee ee ee ee ee | 


PEL Cate з» р» ван ефнът таяу тец то» зарьш» 


` HEWLETT PACKARD NETBOOK 
OMNIBOOK 600 С 50MHz 4/250MB $2699 f тост ареоли Алалы N = 
РРР УУЛДА. Upgrade 


OMNIBOOK 600 C 75MHz Save i amen Iro en fier available for COMPAQ 


MEMORY& DRIVES T4900 SERIESL. cies renean ei old Compaq 
FOR IBM, COMPAQ, TOSHA, HP | Also carry NEC, Epson, AST, ALR models PROLINEA 


P9 ажефене n» тажт jo? 


Desktop/tower 
AMB/BMB/IGMB ........................... 65/399/645 COMPAQ CONTURA COMPAQ PROSIGNIA DX2/66 CD © i 
Notebooks 400c & 400cx SERVER | 
AMB/BMBAEMB .......................... 220/420/840 OX2/40MHZ. AMB, 250 MB disk RAM, DOS, 60MHz 32-bit netflex controller, 
WINDOWS. pcmcia, TABWORKS. built in mause 32-bit fast scsi controller, compaq MID TOWER CASE.4MB RAM, 420MB 
HARD DRIVE FOR NOTEBOOKS : | р 
АМВ/8МВЛ16МВ .......................... 299/399/552 Passive color... .$2450 fast double speed cd rom drive HARD DISK, 1.44MB FLOPPY DRIVE, 


DOS, WINDOWS, MOUSE TAB 
WORKS, DOUBLE SPEED CD ROM 
DRIVE, SPEAKERS, MICROPHONE, 
CD ROM SOFTWARE TITLES, 14.4 
FAX MODEM, COMPAQ 14" SVGA 

MONITOR .28 1024X768, THREE 
YEAR WARRANTY 


$1899 


Active color ..... $3150 $4150 


COMPAQ PROLINEA 4/66 


PENTIUM 90 MHZ 
90 MHZ INTEL BOARD & CPU, 1.444MB 
floppy drive, Orchid 64-BIT PCI 2MB Video 
card, double speed cd rom sound card, 
speakers, 540 MB HARD DISK, DOS, 
WINDOWS, MOUSE. 


COMPAQ PROLINEA 
4/33s 
4MB RAM,D0S, WINDOWS, MOUSE, 


4MB RAM, 420MB HARD DISK, 
DOS, WINDOWS, MOUSE, TAB WORK 


$1499 


* 9 »9 ө е б 


$2199 420MB ....... .$1199 
MOUNTAIN 


ADAPTEC |CALCOMP HAYES 
A BOCA CITIZEN MAYNARD |KINGSTON 


MODEMS | ` MISCELLANIES 


LOGITECH [ЕХАВҮТЕ | PINNACLE | AST 
HOUSTON 


14.4 FAX MODEM ................ EE УУ — |] mmn ЕМ... special |S USER......... special 
282.8 FAX MODEM (INT) save | MULTIMEDIA ITEMS Tape Back-Up Drives 10Ш$ЕҢ........ special |10 USER ........ special 
U S | ROBOTICS1 4 4 FAX MODEM. T 125 DIGITAL 3x (kit) oe... A $670 Colorado 25 USER > а а а ot special 25 USER »9-95424 Special 
28. i T" Heb. o. o $210 Jumbo 120/250 ...... $99/165 [soustn........ special |50USER........ spacial 
U.S. ROBOTICS 28.8 INT FAX MODEM .235 Piu me. den Trakker 120/250 . . .. . . $220/354 [100 USER....... speciai |100 USER ....... special 
Megahertz 14.4 pcmcia ........... 220 | (42 ssottware titles) PowerTape2GB .,...... $985 
MV-KIT $325 Wangtek 525/1GB (int) $560/720 
ui —à Wangtek 4GB ......... .91099 


Special upgrade Pricing to 3.12 or 


PRINTERS 
aapa OKI МЬЗ20/321 ........ s305/425 | 4.01+ free software $4700.00. 
OKI ML590/591 ........ $440/585 
CD-ROM DRIVES z 
OKI 014108/410 ........ $645/520 
НР NETSERVER И ~ Е" a. oc. 569971075 SPECIAL DEAL 
NETSERVER LC 5/60 MLD 1 ...$3850 | NEC4X .............. ب سي‎ IBM SLC2/66 + math co 180 
Tcal RAP MDL1....$4299 min — NEW МЕС15ХР ........... $650 | IBM BLC3/75+ math co ....... 225 
5/60 MDL 1 ...$4799 |" NEW NECI7XP .......... $1240 L 
HP VECTRA 5/90 8/540MB $3599 Diamond Viper 2MB PCI * 6 .$345 NEW NEC21XP $2399 INTE SOMHzcpu+ board е етю D 945 
ao Oiamond Viper VLB....... $330 VIEWSONIC 17E | | | | | | | | | $725 INTEL DX2/66cpu+ board ..... 325 
Sealth64 2MB vib ........ $249 | VIEWSONIC 15E .......... $399 | 420MB DISK ............... 209 


B... VIEWSONIC 20 .. 


* eb o» 4 & ^ 9? wo b wee 
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Compaq is а Registered Trademark of 


Coporate Accounts Outside California: 1-800-526-3482 =: 
Volume Discounts Inside California: 818-884-8644 • FAX: 818-884-8253 A р reflecta 5% cash discount 
Welcome 7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 Mii ont m t 


Hours: Monday - Friday 9 - 6, Saturday 10 - 5 itii асыл 


Prices subject 1o change without notice. 
Circle 162 on Inquiry Card. 


Your One Stop Component & Computer Source 


Janen Motherboards 
а, E * Motherboards also 


avallable without 
CPU! Cali for details 
* Diagnostic and 
operating system 
sattware available 
S = o One-year warranty 
105321 80285 16MHz w/CPU.........$69.95 
115941 803855Х 40MHz w/CPU........89.95 
117401 — 80386DX 40MHz w/CPU ..... 149.95 
19214 804865Х 25MHz w/CPU .....199.95 
116118 80486516 66MHz w/CPU ....249.95 
95222 В04860Х 33MHz w/CPU .....399.95 
95159 804860X 50MHz w/out CPU 149.95 
95231 804860X 50MHz w/CPU .....449.95 


Complete Line of IC's 
RAM Memory Ш 


41371 — 41256-100....... 256КВх1......$1.85 
41398 41256-120........256К8х1.......1.75 
42251 511000Р-80.......1МВх1.......В.25 
42219 511000Р-10.......1МВхї.......5.95 
SIPPS 

41451 41256A9A-10...256KBx9 ....$12.95 
41700 421000A9A-70 ....1MBx9......47.95 
41718  421000A9A-80 ....1MBx9......46.95 
SIMMS : : 
41523 41256А9В-80...256КВх9 ....$14.05 
41486 41256А9В-10...255КВх9......11.95 
41689 421000А8В-80....1МВх8......44.95 
41740 421000А9В-60...1МВх9......49.95 
41751 421000А9В-70....1МВх9......48.95 
41769 421000А9В-В0...1МВх9......45.95 


Instant Printing Network 

e PC/XT/AT/386/486 & compatibles 

• Supports up to16 Computers and 
one parallel printer 

* Receiver connectors: Centronics 
male, RJ11 female 

• Transmitter connectors; DB25 male, RJ11 female 

* Easy to install; uses telephone type cable 


111835 Receiver, 36 pin male. .......... $49.95 
111843 Transmitter, 25 pin male ......... 49.95 
UMS & iat وسا‎ 


C777 ac hc ana li almae 


78271 32- “key keypad - “RS-232 interface ..$59.95 
67432 101-key enhanced .................. 39.95 


17128 101-key enhanced (Fujitsu) ......... 69.95 


Computer Power Supplies 


• Fits most popular desktop, 

mini vertical and vertical 

cases * One-year warranty 
* 8088/80286/80386 and 

compatible » Built-in fan T 
18465 150 Watt (8088)............... $59.95 
67467 200 Watt (8088/80286)........ 69.95 
19545 ЕН, т Leuven 79.95 
19529 200 Watt min] .,............ ....89.95 
65728 09. --——— Á— a 118.85 


i атра Cards ^ 


• 8088/80286/80385 

and compatible 
* One-year warranty 
* Expand your memory 

or enhance your graphics mem 
67459 VIA ened $49.95 
104660 Super VGA card................. 89.95 
81230 Monochrome graphics ......... 39.95 
101688 VESA graphics accelerator ...139.95 
112141 ВМВ memory card ............ 9. 
Parallel Printer 
Cables and Adapter 
26695 PPC  Adapter...................... 
28716 PPC6 6'- straight cable............ 3. 95 
28708 РРС12 12' - straight cable .......... 7.95 
28741 PPRG 6" right angle cable ......... 5.85 
9-Pin Serial Cable 
31721 SAT6  9-pin serial cable ............ 3.95 
DB25-Pin Extension Cable 
38538 25M10M Male to male............ 8.95 


Portable Message Recorder 


Stores up to 20 seconds of 
messages for easy retrieval. 
Records messages, 
thoughts, schedules, 
addresses or any other тр: 
notes anywhere without paper -— pen! 

e Instant playback — no “rewinding” 

» Includes four AAA batteries: optional extemal wall 

transformer lengthens battery Мв. (P/N 116492) 


116484 Voice Recorder...... ——" $19.95 
116492 Wall Transformer ,.................. 9.95 


Floppy Disk Drives 


• 8088/80286/80386 and 
compatible 
e Additional accessories available 


115810 50800 
74384 РО235Ј 
40774 = 356KU 
17099 FD558 
17101 F0556 
79396 50540 


Floppy Controllers 
and 1/0 Cards 


* One-year warranty 

* 8086/80286/80386 and 
compatible 

19895 8088 Multi 1/0 w/ floppy cntr. ....$69.95 

19908 286/386 Multi 1/0 w/ floppy cntr...58.85 

19586 8088 Floppy controller .............. 19.95 

19617 Floppy Disk Two-drive controller ..34.95 


19668 Floppy Disk Four-drive controller... 44,95 


на 1 
Ў 1 


3.5°/5.25° Combo .....$119.95 
2 BOMB SS 62.222 114.95 
ee ee aaen 79,95 


78713 Serial саго 16450 UART ............ 29.95 
67053 Serial card 16550 UART ,........... 39.85 
104578 Serial card - 4 senal port UNIX ....69.95 
104109 1/0 Card 4 serial, 3 parallel ......... 69.95 
105611 I!/UCard.................... — 29.95 
105072 VESA IDE super VO card............ 29.95 
Conner IDE 


Hard Drives 


• One-year warranty 


113751 CFS210A 210MB................ $199.95 
115764 CFS420A 426MB ................. 259.95 
93307  CFA540A 545MB ................. 369.95 
Silicon Valley 
IDE Disk Drive 
Adapter Cards 
* One-year warranty 
10233 ADP20 16-bit hard 
10250 АОР20Е 16-bit hard/floppy........ 24.95 
10268 АОР50  8-bit hard ................. 54.95 
10276  ADPGO 16-bit hard w/ BIOS .....89.95 
10284  ADPGOF 16-bit hard/floppy 
Lj c ———— 69.95 
74114  AOP65F 16-bit hard/quad floppy 
drive adapter ............. 69.95 


101670 AOPSOVL Super I/O card (VESA)...99.95 


Input Devices * 


Accessories p. 
104441: 
• PC/XT/386/486/PS2 and 

compatible computers 
» Microsoft? Mouse compatible 
e One-year warranty = Weight: 1 Ib. 
104441 3 Button serial mouse ............ $13.95 
111860 Microsoft tvo-button mouse......49.95 
105515 Dual port game card ....... — 19.95 
110015 Trackball (serial) .................... 29.95 
94641 Pocket auto printer switch......... 


COMPUTER PRODUCTS 
Everythin 


Mitsumi Internal 
CD-ROM Drive 


* For use with AT/ 
compatibles with Е 
minimum 640K RAM " Р 

• Disk capacity: 630MB s 

* Data transter rate: i 
150 KB/second md 

a Access time: 350 ms 

* Includes: CD-ROM drive, interface card, 40-pin 
interface cable, 4-pin audio cab'e, CD-ROM 
software and instruction manual 


101311 CD-ROM Drive ......................... $79.95 


External 250MB Tape Back-up 


• DOS environment supports 
QIC-40, 016-80 and PC-36 

• P/N 117786 сап be used with [С 
Norton Back-up or PC Tools | j 
Back-up 

e P/N 117751 includes easy to | 
use software — 

117786 —á€— — .$149.95 

117751 Таре backup with software............. 199.95 


` HOT SPECIALS! | C 
Part# Description __ Price 
WES 2400 as rai - 
Baud extemal mod ет......39.9 

m ta 9600 FAX/2400 bps modem .. 5995 
_ Teac 1.44MB 3.5" drive ........59.95 

4 XAT parallel сага..............24.95 
6054 T/AT 2М8 memo ant i 

1 585 AT4MB memory card.........109.95 
116062 XT/AT 32MB memory card. 149.95 
112580 ı Latin 101-key keyboard........39.95 
116038 140 Watt power inverter 19.95 
116046 300 Watt power inverter ......149.95 


Portable IC Tester 


Our hand-held IC tester 15 an easy- 

to-operate, cost effective unit that 

includes excellent functions. 

• Supports TTL, CMOS, DRAM 41, 
and DRAM 44 series 

e Size: FL x 3.625" 

e One year warranty 


73525 Portable IC tester............... $139.35 
1 Socket 16K-2MB rrer 
E(E)PROM Items 
Programmer * 
• Programs EPROM's, 

EEPROM 's, and flash 

memories 


• Programs 16КВ to 2MB 
EPROM's 

* Menu driven software 

* Full screen buffer editor 

» File formats supported: Intel Hex, Motorola 
S Hex, Tektronix Hax, and Binary 

• 2 & 4-way Binary file splitting programs 

a 2 & 4-way Binary tla shutfier programs 

* includes adapter card, software and manua! 

• Size; 7L х S.SW x 1.75'Н • One-year warranty 


101400 1 Socket 16K-512KB ............ $129.95 
78457 Socket 16K-2MB (above)........ 199.95 
76465 4 Socket 16K-2MB Programmer ..269.95 


104651 1 Socket 16K-BMB Universal......699.95 


1355 Shoreway Road 

Belmont, CA 94002-4100 

FAX: 1800923796948 (Domestic) 
FAX: 415*592*2503 (International) 
from Electronic Consumer Products 


fo one of the Largest IC Selections Available! 


= FedEx. Uns 
Call 16800831 ©4242 to order today! 


Cail for aur new 1995 Catalog today. 
t 
bus ens | | © 1995 Јатесо 1/25 
New Hours: 
6AM - 5PM PST 
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286 12 
286 12M stem VALUE 


Includes motherboard, computer case, 
power supply & keyboard 
e intel 286 12MHz 
processor 
è МВ RAM ———— | 
ia UT = 
x Faro hardftoppy соп controler TE 
cre лода 
paralel port 


116705 286 12МН>......................$149.95 


386 40MHz Bare-hones 
System 


Includes motherboard, 
computer case and 
power supply 

• 3860Х 40MHz 


114471 386DX 40МН2 ..................$249.05 


4865Х 25MHz Bare-hones 
System 


Includes motherboard, 
case, power supply & 
keyboard 

e * Intel 80486SX-25 CPU 


e-year WaITanty 
* 1 parallel, gent om 
115959 486SX 25MEBz....,............. $349.95 


Info. Super Highway Accessories 
67588 9600 baud FAX/2400 bps 
internal modam .................. $ 
112061 E Navigating the Internet 


Monitors 


78676: 

* 0.39 mm dot pitch 

„ Max. resolution: 
1024 x 768 

66122: 

* Low radiation 

• 0.28 mm dot pitch 

* Max. resolution: 1024 x 768 (interlaced) 

87978 14° Amber monochrome...... $109.95 

78676 14" Super VGA ................... 269.95 


66122 14° Super VGA (Low radiation) 349.95 


Cable Testers 


• Why use expensive on-line system time to 
trouble shoot cable problems? Try these easy- 
to-use testers! 

• 115879 does not require 9V battery; all others 
require SVDC battery 

„ Comes with zipper case 


115916: RJ11 6P6C connector, Use w/straight, 
reverse wiring systems. Tests: miswire, open, 
| -M€—— — ——— $29.95 


115908: RJ45 8P8C connector. Use w/straight, 
reverse wiring systems. Tests: miswire, open, 
SHOT uaa aas iilis FT i — ‚29.95 


115895: RJ45 8Р8С connector. Use w/258A, 
356A AT&T/Ethernet 10-base-T wiring systems. 
Tests: miswire, open, short ................ 49.95 


115879: RJ45 SPEC connector. Use w/Etharnat 
10-base-T, IBM token ring, ELA/TIA(T568A), 
AT&T(T568B) wiring systems. Tests: 


transmission signal, status access........ 49.95 
115887: BNC or TNC, Coax/TNC connected 
systems, Tests; open, short ............... 39.95 


Circle 180 on Inquiry Card. 


your data? 


Death, Taxes and Data Corruption 


€ Eventually your hard disc will crash. The floppy disc with 
your only copy of that vital contract will become corrupted. 
We live in an imperfect world and data loss is one of the 
dangers we all face. ® The wrong thing to do is worry about 
your data—the right thing to do is to protect yourself from 
the inevitable. Introducing a way to cheat fate—9II-Recover. 


Automatic Data Recovery 


€ 9II-Recover will automatically repair any software 
structure problems on hard or floppy discs even if -— 
the disc is not accessible from the operating sys- " 

tem. 9 9ll-Recover has a unique Disc Analyzer 
which is capable of determining the exact nature of 
any problem in your disc's partitions, master boot 
sector, volume boot sector, root directories, sub 
directories, Ist and 2nd File Allocation Tables (FATs) 
and the file structures themselves. 4 You don't have 
to know all that technical stuff—but if you're a 
more advanced user, 9Il-Recover offers some 


unique and extremely powerful features. 


HARD DRIVES 

Maxtor 540MB ТОЕ Drive... errore oett .$229 
Maxtor 546MB IDE Опуе....................... enne 49249 
Maxtor 420MB IDE Drive... esran Sl BO 
Maxtor 340MB IDE Drive... rra ..5169 
Western Digital 420MB IDE Drive... $209 
Western Digital 540MB IDE Drive... $249 
Western Digital 730MB IDE Drive.............. 18359 
Western Digital 1.0GIG [DE Drive... —— —À 5459 
Micropolis 1.05GIG IDE ог СІ... $539 
Micropolis 1.7GIG SCSI Drive... $899 
Jumbo 350MB Tape Drive... P hoe 
Jumbo 700MB Tape Drive... nante ete 5299 
CD-ROM DRIVES 

Sony Double Speed Drive......ccescosssvcssssrryqeservemessvasensvenssees „5109 
Mitsumi Double Speed Drive............. О тн tne $119 
Panasonic Double Speed Drive......... ОПЕ OSES 
TEAC Quad (4х) Speed Drive... $309 
Toshiba 200ms Double Speed Drive.......... — —" ..$259 
Toshiba 120ms Quad Speed Drive... $349 
Texel Double Speed SCS) Drive... eee 249 


Chinon Double Speed SCSI Drive... S259 
Sound Blaster Pro [Эейике................. — — 5 569 
Sound Blaster 16 Basit.....,.....c.csssecsecvsesssstavevverssssssesseons 899 
Sound Biwer AWE- 32, seve vecesssvsaressvevencccssetenssnsssuenbasanacasen $239 
Rock Magic 16bit Sound (SB Pro Compat)................. 5869 
Sound Plus | 6bit Sound (SB Compat)................................. $69 


MULTIMEDIA 


Sound Blaster Discovery 16 Multimedia Kit... 
includes SA 16. DS CD-ROM Drive Stereo Speakers CD-ROM Software 
TEAC Quad Multimedia Kit... ^. A319 
Ілсінбез S816. TEAC 4x CD Drive, Stereo Speakers, СО Softaare 


540MB IDE HD 


52291! 


BYTE JANUARY 1995 


Own a PC? What would * 
happen if you lost all 


Repairs Files Damaged 
by Other "Recovery" 


Software 


€ Some competing data recovery programs can n damage fi f les 
that could actually be recovered. Don't worry—if your data is 
still on the disc, 911-Кесохеғ can get it back! Ф It's like hav- 
ing your own Data Recovery House in a box, except that you 
can do it yourself, and get your data back RIGHT NOW! 


s 


Be Prepared When Catastrophe Strikes... Order 


. M00 E. Broadway, Suite 301 
Glendale, CA 91205 


your copy now! Don't wait for your hard drive or 
floppies to crash. 


800/864-8008 


818/547-0125 
Fax 818/547-0397 


Call: 


or 


System Independent — Works with 
MS DOS,Windows, Novell and O/S2. 


MICRO 2000, Inc. =, 
Mm VICRO 


Eri 


MOTHER BOARDS 

All Mother Boards 256k Cache & ZIF Socket 

TYPHON 486DX/DX2 3VL/7 ISA AMI-BIOS.................... $89 
ASUS 486DX2/DX4 3VL/7 ISA 30/72pin ram slots..............$99 
OPT! 486DX/P-5 3VL/7 ISA 30/72pin ram slots....,,............5259 
OPTI P5 60/66Mhz 2VL/4 PCU3 ISA AMI-BIOS............... 5289 
INTEL P5 60/66Mhz 3PCL4 ISA AMI-BIOS...................... S289 
ASUS Р54С 90Mhz 2V1/4 PCI/3 ISA AMI-BIOS...............5289 
OPT! P54C 90Mhz 2VL/4 PCI/3 ISA AMI or AWARD.......$320 
INTEL Platnum P54C 90Mhz 3 PCI/4 16А.......................... $329 


AMD 486-40DX......$169 Intel 486-66DX2.......... $219 
AMD 486-66DX2....$199 Intel 486-100DXA........5499 
AMD 486-80DX2....$239 Pentium P5 60Mhz.......5399 


Pentium P5 66Mhz....5449 


GRAPHIC CARDS 


"Win Turbo / Win Boost" ATI Mach-64 


Pentium P54C 90Mhz...$599 


ATI Mach-64 VLB or PCI 2MB УҢАМ....................›. nsmes $279 
Diamond Stealth-64 VLB/PCI [MB/2MB VRAM....... 5189/5299 
Diamond Stealth-24 VEB IMB ОЖКАМ............................... $129 
Orchid Kelvin-64 VLB/PCI 1МВ'2МВ RAM.............. $159/$199 
Trident 9400CXi VLB IMB ОЮАМ......................................®69 
$-3 Chipset VLB IMB ОКАМ._..................,........« „о 569 
MEMORY 

1X9 (3-Chip) IMB 30pin SIMM............ 339 
4X9 4MB 30 pin ХММ... 8149 
AMB pin SIMBEL... еннан нонам D LSO 
SME TPIT SM e RES 3299 
LOMB TAME SIMM. M———— a ee $499 


(800)-369-5411 


Sales: 718- 853-7888 Fax: Fax: 718-854-1820 
Monday Thru Sunday 10ат-10рт 


Compustar Computers 


61A Church Ave. Brooklyn, NY 11218 


All Modems Listed Are Internal 


28.8k VFC/v.32 Data/Fax Modem................... eere DL LY 
14.4k v.32 Dat Fax Modem..................... eese. —— $69 
US Robotics Sportster 28.8k МЕС Data/Fax Modem............ $199 
ZOOM 14.4k v.32 Data/Fax Modem..................................... $79 


"MultiMedia" 14.4k v.32 Data/Fax/Voice mail Modem............ 


MONITORS 


Arche 14" .28 dot pitch SVGA..NI................. eese $219 
Arche 15" .28 dot pitch SVGA..NL......................... 29919 
Oasis 14" .28 dot pitch SVGA.. №М.................. — P 5209 
ViewSonic 15E 15" .28 dot pitch $\/СА..М........................ $369 


ViewSonic 15 15" 28 dot pitch SVGA NL... 


VLB 2 IDE Drive Multi LO Сотітоетг..........,... а .$19 
VLB 4 IDE Drive Multi LO Controller... esee .$39 
Super VLB Enhanced IDE Multi VO Controller....................,.$69 
МОВ SESI, IUE, Mali IO... Genesee 5149 
Future Domain 8 bit SCSI2 Controller... serere SA 
ACCESSORIES 

1.44MB/1.2MB Combo Floppy Drive... svoe .$99 
1.44MB 3.5" Floppy Drive... esencia IO 
1.2МВ 5.25" Floppy Осме... еее ненен. 4549 
101-кеу Enchanced Soft Click Keyboard. aaa $19 
Epo SETA Моо оонньоон eS 


МісгоЅой Ergo Mouse... ERS киш шины mT— 


NetWare Tested & Approved 


NE2000 EtherNet Combo Card (10Base-T & 10Base~2)........ $35 
NE2000 EtherNet 10-Base-T Card.............. Н дий $29 


| Mode m 


$119!!! 
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TT 2 MICROSOFT® FORTRAN 
: POWERSTATION 


Develop & run Fortran programs of virtually any size 
& complexity with Microsoft FORTRAN PowerStation 
fomily of 32-bit development systems! Migrate 
Fortran code from other platforms with little or no 
modification! Get unparalleled price/performance! 
Save time in code development and maintenance using the Windows integrated 
development environment. Call NOW to order or request a FREE Test Drive Kit! 


DOS & Windows ргїсе................. $339 
og a. a rrr 


mF 


IMSL с NUMERICAL AND 
| GRAPHICAL LIBRARIES 
from Visual Numerics™ 
| Optimized for Microsoft - 
Visual C++ Compilers 
Save 75-95% of source code development. 
Mathematical, stotistical, 2D and 3D grophi- 
cal subroutines written in C Includes full online documentation with hundreds of 
copy-ond-paste code examples. FORTRAN libraries also available. 


Windows NT price 


=еоо à u"u EE SE EE SE 9" 9 * оо 9 ош а 


RESEARCH STATION" 
FOR 
WINDOWS" 


A single framework for all types 
af electronic data-text, graph- 
ics, images, video and voice. 


age dota from mony sources; 
automate routine tasks; track, 
exchange and present information in one integrated environment. 


Windows price 


Easy-to-use survey softwore for Windows 
that makes it easy to design, administer 
ond analyze survey data. Questionnaire 
design aulomatically creates volidated 
data entry screens. Includes comprehen- 
sive descriptive and multivariate statistics induding correspondence analysis, 
t tests, multiple regression and easy-to-customize graphics. Lexical analysts lets 
you process open-ended questions. Disponible en version francaise. 


*? »& 8 B à à HW 9 4 5» 9" B5B 9* 5 8 9? NH B 8 B €9" 9" P B 9 OG B 


| cU т |ы A. = 
MICROSOFT® IMSL” 
MATH & STATS LIBRARIES 
Complement Microsoft FORTRAN PowerStation with 
Microsoft IMSL mathematical ond statistical 
libraries! Seamless interface wiih FORTRAN 
PowerStation allows you to port Fortran code devel. 
ч : oped on other platforms — including calls to the 
IMSL libraries — to the РС. 1,000 precoded, tested, robust routines. Reduce 
application development time by using the extensive online Help. 


DOS & Windows price ................. $495 
Windows NF price .................... 


ЭЙ (es beter wed femme) ` do htm 


PV-WAVE‏ ر 


Effectively manage, onolyze, 
explore, interpret, and visualize 
your most complex equations 
ond lorgest data sets. Solve prob- 
lems, uncover and convey more 
knowledge using integrated 
numerics, statistics, mathematics 
ond advanced graphics, including 20, 3D, 4D, animation, contours, meshes, 
surfaces, averlaid plots and much, much more. 


» э * п 9 = = = а э ш ө э $ э 9? 9* * 9 ө * €* 


Windows price 


STAT lab 
i x iis 

Explore and analyze your data graphi- 
cally with STATlab, a powerful statistical 
tool far data analysis with user-friendly 
point-and-click onalysis and interactive 
exploratory graphics. STAT/ab includes 
descriptive statistics, factor analysis, multiple regression, clustering, powerful 
statistical mapping, an integrated data dictionary, flexible import/export (Q+E, 
ODBC) and mare. 


Windows price 


= ————— 


US 
To order or for more information call 


1.800.622.3345 v 


ask for our free 116-page catalog with 8 


more than 1,750 products! 


Resellers call 1.800.622.3340 


Tel: 312-486-9191 Fax: 312-486-9234 
SaTech SciTech Intemotional, Inc. 2525 N. Elston Avenue, Chicago, IL 60647-2003 


ES 
N 


VL 


Circle 184 on inquiry Card (RESELLERS: 185). 


Instant access to Datapro’s product and technology reports is just a phone call away. Whether you're 
working on a product plan or trying to stretch every dollar in a proposal to purchase, smart decisions 
depend on getting the right answers at the right time. Datapro on Fax is what you need. 


Find out how Datapro оп Fax can help you work faster and smarter. 
Call today for your free Datapro on Fax catalog. 
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> 486-based transportables 
> CD-ROM drives 
> Integrated desktop applications 
> Storage subsystems 
> Client/Server technology and architecture 


ЮАТА АР НО 
ОМ 
Æ ý Pip 
WHEN YoUNEEDTT 800-329-8398 (800-FAX-TEXT) or 609-764-2840 


RACK MOUNT RACK MOUNT ANYONE? With so mony look-alikes, whom do you choose? Choose о company 
SERVER SYSTEM which monvfoctures its own product lines bocked by quality and experience! APPRO builds a complete 
Available as pa mpsete MEUS кшен nd ile i 0 SR RASA ons 
Aso mo E | te LR EEE 


| RACK MOUNT SYSTEMS 
» 19" Rugged chassis with up fo 
600 watt P/S | 
» Motherboard or Backplane up fo 20 slots f 
» 286, 386, 486, or Pentium systems В 
» Rack mount SVGA monitor | 
» Fully Assembled with 48-hour bura [E 


MONITORS 


17° MONITOR ENCLOSURE 
* Мик fo most 15° to 17" desktop monitors 
* Lexon foca plote 


ENCLOSURES 


2 Онан odes d | а 
» Designed for 8,12, 4,20 Slot Board | INDUSTRIAL ; 
> йл Power рй (Орто) RACK MOUNT SYSTEMS AB6DY4-100MHZ CPU CARD 
» AB&DXA up to 100МН] 
o (n Боскі VESA - VL Bus True Color VGA 
Passive bockplone - 3 slots to 20 slots 
Also cvolloble 386, 486, ISA/EISA/VESA CPU cord 
101 обо wih mouse holier £ 22° ml | | | — » 286, 386, 486 ISA/EISA/VESA System 
IE : Em TEN e? Monochrome or 10° Color SYGA monitor 
APPRO INTERNATIONAL, INC. | ШУ cd Extemal & 2 Intemol dives 
2032 Bering Drive, Son Jose, СА 9513] TEL 40845209200 : ч Membrane 101 Keyboard 
& FAX 4084529210 


101 KEYBOARD 
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ICRO-SCOPE Universal Computer Diagnos- 

tics was developed to satisfy the expanding 
need for accurate system diagnosis in the rapidly 
growlng desktop computer market. Patterned after 
super-mini and mainframe diagnostic routines, 
MICRO-SCOPE runs independently of any stan- 
dard operating system, and is therefore at home on 
any machine in the Intel world. Speed, ease-of-use, 
and razor sharp accuracy are a few of the advan- 
tages that arise from this system independence, 
together with an impressive list of functions 
including the ability to perform low level format- 
ting on every drive currentiy manufactured, 
including all IDE drives. 


LOW-LEVEL FORMAT — Performs Low-level 
format on all drive types Including IDE drives. This 
functlon cannot hurt IDE drives. 6 USE CON- 
TROLLER BIOS — Program will access BIOS format 
built into any hard disk controller—even Con- 
trollers yet to be invented. € O/S INDEPENDENT 
— Does not rely on O/S for diagnostics. Talks to PC 
on hardware level. Al] tests are fuil function regard- 
less of O/S (i.e. Noveli, UNIX, OS/2). @ TRUE 
HARDWARE DIAGNOSTICS — Accurate testing of 
CPU, IRQ's, DMA's, memory, hard drives, floppy 


Gel the BESÎ ^ 


al Diagnostics Toolkit 
on the nee 


= 


чана 
8 
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drives, video cards, etc. Ө BATCH CONTROL — All 
tests, even destructive, may be selected for testing. 

) ERROR LOGGING — Automatically inputs errors 
during testing to an error log. ® AUTOMAPPING 
— Automatically bad sector maps errors found on 
hard disks. € IRQ DISPLAY — Show bits enabled 
in IRQ chip for finding cards that are software driv- 
en. (Network, Tape Backup, etc.) 9 IRQ CHECK — 
Talks directly to hardware and shows I/O address 
and IRQ of devices that respond. 6 MEMORY 
EXAMINE — Displays any physical bit of memory 
under 1 Meg. Very useful for determining memory 
conflicts. Very useful for determining available 
memory space. ® SECTOR EDITOR — Allows the 
editing of any sector of floppy or hard disk media 
(even track 0). 6 AND MUCH MORE...We don't 


have enough space here for everything this soft- 
ware can do! 


т EVER UNIVERSAL POST CARD FOR ALL РС! 
г n | " 


eps is the only card that will function in every 
system on the market. The documentation 15 
extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes 
a detailed reference to the bus slgnals monitored 


Winners of these awards: 


"You name it, 
this tests it. If you 
maintain PC's, 
you'll love it." 


—Jerry Pournelle, 
BYTE Magazine, May 94 


PGRADE 
SERVICE NEWS 


PRODUCT OF THE MONTH 


by the card." —Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, 
Second Edition’ 


) Includes pads for voltmeter to attach for actual 
voltage testing under load. @ 4 LEDs monitor 
*5vdc -5vdc +12vdc -12vdc. @ Monitors Hi & Lo 
clock and OSC cycles to distinguish between clock 
chip or crystal failure. ® Monitors I/O Write and 
1/O Read to distinguish between write and read 
errors. 6 Monitors memory write/ read to distin- 
guish between address line failures and memory 
chip failures. € Monitors ALE for proper CPU/DMA 
operation. € Monitors Reset to determine if reset is 
occurring during POST, indicating short. € Moni- 
tors progress of POST without POST codes. @ Reads 
POST codes from any IBM or compatible that emits 
POST codes. ISA/EISA/MCA. ® Compatible with 
Micro Channel computers, € Dip switch allows 
easy selection of 1/О ports to read. @ Includes tri- 
state LOGIC PROBE to determine actual chip fail- 
ures. 6 Manual includes chip layouts and detailed 
POST procedures for ail major BIOS's. 6 AND 
МОСЫ MORE... 


Micro-Scope CLIENT: practical ans 
The COMPUTER CONSULTANT: | Г 
Micro-Scope CENSUS: 


om thor 
Tease sites 


Call Now for Special Pricing: 1-800-864-8008 or Fax (818) 547-0397 


1100 East Broadway, Suite 301, Glendale, California * Phone 818/547-0125 • Fax 818/547-0397 
International Orders please call: MICRO 2000 Australia: 61-42-574144 • MICRO 2000 Europe (UK): 44-462-483-485 
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It's easy to get attached to your notebook. 


A 


р Р - Notebook to SCSI instantly. 
S - EX ^ Now notebook PC users won't have to give 
i : E" up their favorite desktop peripherals. Adaptec 
Adaptec Connects virtually any notebook to vir- 
tually any SCSI peripheral including 
Iware CD-ROM, hard drives and tape drives. 
It’s the quickest way to tap into your database 
or access high quality graphics from any- 
where. The MiniSCSI" Plus kit and the 
MiniSCSI EPP kit con- 

nect SCSI to your paral- | 

lel port. The Slimscsr- j 

kit is for PCMCIA con- 

nectivity. All three include software that is 
fully compatible with Windows and DOS. See 


your dealer or call 1-800-934-2766. 


Gladaptec 


LO. NOW MORE IMPORTANT THAN EVER. 


©1994 Adaptec, Inc. All rights reserved. Adaptec, the Adaptec logo, IOware and SlimSCSI are trademarks of Adaptec, Inc. 
which may be registered in some jurisdictions. MiniSCSI is a trademark of Trantor Systems Limited, an Adaptec company. All other trademarks belong to their respective owners. 
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Plug the BuffPort™ into your PC and printto any parallel 
printer or device. Transfer data from your РС as fast as the 
printer can accept it, up to 150,000 cps. (Astandard PC parallel 
port is typically limited to about 10,000 cps.) Use the BuffPort =, 
with the HWP for a 150,000 cps printer sharing system! AA 


If you have an older printer that does not have an 
high-speed interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC 
parallel port, but would be limited to the PC port’s speed. 


BUFFALO is a registered trademark of Meico, Inc. BuffPort is a trademark of Buffalo, inc. 
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RACK MOUNT PC SYSTEMS © ENCLOSURES 


MULTIPLE DRIVE COMPUTER SYSTEMS AND ENCLOSURES 


% Computers available with '386, ‘486, or Pentium processors 
€ 8 or 12 slots for Motherboards or passive backplanes 

€ АП drive bays are shock mounted 

€ Accomodates full height & full length cards 

€ Card retainer to firmly hold plug-in cards 

€ 250W power supply w/ front panel on/off switch 

€ Front panel keylock/reset switches & LED status displays 


DC 24V and 48V power supplies available for systems & enclosures 


SYSTEMS WITH 9" MONO & 10" SVGA COLOR MONITORS 


+ Computers available with '386, '436, or Pentium processors 

€ 8 or 12 slots for motherboards or passive backplanes 

€ Shock Mounted cage for three half-height front panel drives 

¢ Internal hard drive bracket holds two half-height drives 

€ 9" MONO or 10" SVGA color monitors with front pane! controls 
€ 250W power supply with front panel ON/OFF switch 

€ Front pane! keylock/reset switches and LED status displays 


Available in both 20" and 24" deep models 


€ 9" MONO & 10" SVGA color monitors € 14" SVGA & Multi-Sync color monitors Ф 17" Ultra VGA 0.26 dot pitch color monitor 
€ Tinted Lexan shield for screen protection € Automatic degaussing + Microprocessor controlled digital adjustments 
+ Power, Contrast & Brightness controls in front € Standard 15-pin input connector € Energy-Star & MPR-II compliant 


Call us for quotes on custom rack mount systems! 
Ask us about Passive Backplanes and open-frame monitors! 


RACK MOUNT KEYBOARDS AND ENCLOSURES 


> ашат tii г шева г: M E 
4 кнацининипинвио г "э; ттлт 
No =н» € Microline 184T dot matrix printer 

€ IBM compatible graphics characters 

€ All operator controls easily accessible 

e Large storage for roll or fanfold paper 

e Standard IBM parallel printer interface 

€ Serial printer interface also available 

+ Slides, power & signal cables included 


€ Vertical rack mount or desktop 

€ Sealed membrane 101 keys e 101 K/B with mouse holder % Standard 101 keyboard enclosure 
€ Selectable on/off audible tone € Full travel (4mm) keys e» Storage space for K/B and mouse 
Ф XT or AT operation e Optional protective cover e Slides for rack included 


UniMod™ MODULAR COMPUTER SYSTEMS 


€ Independent self-contained 4 or 8 slot computer modules x9 СУ 
€ Individual module power supply and filtered cooling fan 4 
€ Available with '386 or '486 CPU's & various mamory & hard drive sizes 
€ 7" TTL Mono or 7" VGA color or mono monitors available for further flexibility — * 
* Multiple configurations can be combined in 7 inches of vertical rack space 

® Available with either AC or DC power supplies 


Call us for UniMod™ combinations and quotes 


RECORTEC, INC. Rom~ 800-729-7654 


1290 Lawrence Station Road, Sunnyvale CA 94089 


Call for free catalog 
Tel: (408) 734-1290 Fax: (408) 734-2140 Bw eS 
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Fax-On-Demand System 


WE КУН rc a eu — ШШ PRICE: 4 


No surcharge & 


ER 


= Р if j ъ= : "2 Я 
пиете | КҮ. "Xl T Y. 1 L' ta у ГЕРУ: ) credit cards 
Warranty, | | XE. үү! | ч = | tu ES “ъъ Fm. | === 
nm all 


A P.0.s accepted 
from 


Pd Bh ————— 1 —— IUS ی‎ 3» T. Universities and 
Suite ИП Fax (619) 681-0125 Qualified Firms. 


San Diego, CA 92117 Customer Service 


(619) 581-1439 
WE WANT | ف‎ Pacific Coast Micro асаа in all your storage needs...If. you s see it advertised 2 
USINESSI 77 at a lower price, we will BEAT gi mik ZE WESTERN DIGITAL net 


ny ест | x ER کر‎ z = : р ی‎ | FE E 15 т 


" Я 00 a —Á—— 
I * 1 ES = - == = 
— | | — 


itl — 


' “oast Micro 
we guarantee to beat 
any advertised price. 


Call us for the lowest 


price & fastest service ст КАЙТ 


on quality products you e WEITEFRL E] 
can depend on. And CFS420A 
remember, all of our 

memory products have dor шй. = D ence 420 mg IDE 
a Lifetime Warranty. STADAS ЛОМ АМЕ 2 IDE 


189 


Byte Magazine — “Best Overall" and F- Ta 
PC Magazine — “Editor's Choice Award” — ^ 10 59 ai 
2rmg.to 128mg, 4-72 pin Simms, 512K ШЕ vc 
Cache, 4 PCI, 2 Vasa, 5 ISA, 75, 90, 100 — een ۸ ا‎ е 
amectablp B x13 es Tie "s E if 
| CYRIX 486 VLB 
SVL, 5 ISA Slots, Ami Bios, Opti Chip Set, 256 K-Cache, 
upgradeable to 486 DX CPU, 486 DLC 40 МЇВ................... $185 


PENTIUM PCL 
SVL, 5 18А Slots, Ami 3 PC}-5 ISA Slots, Intel 


Bios, Opti Chip Set, Mercury Chip Set, Phoenix 1X3-70 $40 1X36-70 $104 

perc peu ibe MN 149-70 2498-70 

| - o N9-70$42 2086-70 $848 
ИС. ti Ww 

БТ Ж ОТ 48:70 $132 4X36-70 $559 


168-70 $539 „9096-70 $1159 


CD ROMS 


MITSUMI 
.sus|  FX001D Int., double 9308740............. 3375 
187 Mi. Cok PE ur ا‎ speed; 250M5, 8358733 ...........20 32K x8-20 $6. 95 
тышы з 16 bit card ........... $134 —— 4 32K x 8-15.... 7.25 
r TEAC. | " А 
CD-55A, QUADSPIN, .,UPUs ЧИ | А 3 pui 
A 600KB " 1486DX2-65.........$245 3 AM 
Promise DC4030VL-VLB, IDE Caching Controler..$119 "4^ NEG Ma6DX33.........139 mm D RA 
Adaptec 1542CK-ISA, SCSI Controller...............189 1 CX486DLC-40 ..........69 Double SR 1 EE US 
Adaptec 2742T-EISA, SCSI Controller.,.............. 289 la Sa a CX486DLC-33 .........59 є " o 7286Х1-80.......$2.00 
ЕЛО card, 251р/10...........................................27 SSBPED Call i à9bX4-8D..........5.00 
IDEAO-V.B 2s/lp/1g..... tel TAPE E DRIVES 586 P866... Cal 256х4-[0.,.......0.15 
IDE/IO VLB Enhanced т ee ERI АА, Conner 250... x si45 586P90......... 665 ixi “л 5.75 
[ло VLB High petu Соода Jumbo 250.9 — 486 px4109 m 1x1-80........5.00 


062120 Tapes. uil 
SAME DAY SHIPPING AVAILABLE IF OROER PLACED BY 2:30 P. M. P.S.T. HOURS: MON-F FRI ‚ТАМ-5: ЗОРМ P.S.T. SAT. m 2PM P.S.T. 


Shipping іа non-refundable • Mà cancellations on special order items a 20% Restacking tee on tafeeds within 3D days + Mo retunda witer Ру герба iment дабу = АШ раіс dinal * Pulses варене to change 


Circle 191 оп Inquiry Card. 


Seruing gou анисе 1979 


JDR Micradevicae: 


1850 SOUTH 10TH STREET, 


pem to a new high-quality, high-capacity Seagate drive. 
These 3-1/2" drives are designed for general purpose, medium 
performance applications, 


ST-3250A 
ST-3290A 
5Т-3491А_ 
ил 
ST-3780A 
ST-31220A 
ST-5660N 
ST-31200N 
ST-12400N 
ST-12550N 
ST-15150N 


214Mb, 16ms, IDE, Fast ATA 
263Mb, 16ms, IDE 
RU m re East ДТА — $208 


$169.95 


"645Mb, "ima. IDE, Fast АТА 
722Mb, 12ms, IDE, Fast АТА 
1.08Gb, 12ms, IDE, Fast ATA 
545Mb, 12ms, Fast SCSI-2 
1.05Gb, 10ms. Fast SCSI-2 
2.1Gb, 10ms, Fast SCSI-2 
2.1Gb, 9ms, Fast SCSI-2 
4.2Gb, 9ms, Fast SCSI-2 


This easy-to-install 

LANtastic network 

starter system is 

ideal for small LANs! 

• |deal for small 
peer-to-peer LANs 

* Includes 2 network 
adaptors, software, 
25-ft. thin Ethernet cable 
and terminators 


NR2000SKC 


Combine your most frequently used S E 
1/0 ports in one card! This card i 
Integrates serial, parallel and game 

ports with an IDE hard disk inter- 


face & floppy controller. «+ Mong AR CIRCUIT ПШ 


MCT-IDEIO+ 


MCT-IDEID Multi-/O IDE controller .......................... 
MCT-IDEFH IDE Floppy/Hard controller 

MCT-AlO+ N516550 Serial 1/0 card .. балына 
MCT-AMS+ NS16550 4-port Serial VO card... 


= Sales 800-538-5000 


m PRODUCTS 
= AND ELECTRONIC 
COMPONENTS 


М CALL TOLL-FREE 


M. 


-5000 


SAN JOSE СА 95112-4108 


Note Please 

d order HD- 
MHW slot 
adaplor 

* ($995) to 

* mount 3-1/2" 
drive in 
5-14" slol. 


Store up to 250Mb on a single, 

D62120 mini-cartridge 

tape, using data 

compression. 

e PC, QIC-40 read & QIC-50 
read/write compatible 

• Up to 6.7Mb/min. transfer rate; 
5-1/4" half-height drive with DOS 
backup software and manual 


These Novell approved cards 
feature a jumperless design, SO 
software can configure the card. в 


• 16-bit PC compatible ISA card 

* NE-2000 compatible adaptor; thin net version 
includes BNC connector with T-adaptor; 10BaseT 
version uses RJ45 connector 


MCT-10B2 Card with Thin Net BNE connector ..... 
MCT-10BT Card with 10BaseT RJ45 connector 


...... 989.95 
$49.95 


14,400 Fax/Modem 


This MCT modem includes 

V.42bis and MNP5 data 

compression plus V.42 

error control. 

• 14,400/12,000/9600/ 
4800/2400 baud modem and fax 

e B-bit PC compatible ISA card 


* Uses serial port COM1-COM4 


The Acecat 11 digitizing tablet features 


WINTAB compatiblity, allowing co- 
existence with a mouse or track- 
ball in Windows applications. 


e PC compatible tablet 


e 5'x5' adjustable active 
area; 2000 ГРІ resolution 


* Uses serial port COM1-2 


800-538-5005 


Order 
Toll-Free Fax Ordering Loval/International 24-Hours- n ‘Day 
408-494-1400 


-Special Prices for 
Че Buyers! 
Good Through 2/28/95 


Та recelya lesa ЕТА 


Low-cost 5-1/4' Philips CD-ROM 
drive provides access to a wealth BERN 
of titles and reference material! „= ёа 


* B-bit PC compatible = 
ISA card 


• Uses IRO З, 4,5 or 6 
and 1/0 port 300x, 
310x, 330x or 340x 

• 150Kb per second transfer rate; 
375ms average access time 


* Automated setup software, drivers & CD-ROM 
extensions 


DUE TO CURRENT MARKET CONDITIONS, 
CALL FOR CURRENT BRAM PRICES! 


Part 4 Size Speed Type Price 


SIMM 44.95 
SIMM 46.95 
SIMM 184.95 
SIMM 699.00 
SIMM 159.05 


1MX9-80X3 
1MX8-60X3 
4MX9-80X8 
16MX8-70X8 — 16M x9 
1MX36-70 1M x 36 70п= 
SPECIAL FOR BYTE CUSTOMERS. ONLY! 
2MX36-70 2M x 36 70ns 
4MX365-70 4M x 36 70ns 


1M x9 
1Mx9 
4М х9 


8015 
60ns 
Büns 
70ns 


SIMM 
SIMM 


379.05 
699.00 
KEY 1061 
By Phone or Fax “Sana 


TERMS: For EN & handling inclade $5.00 for graund & $7.50 tor air. Orders over t tb. and foreign orders may require additional shipping Charges——contact out Sales Dept. for the amount, CA residents must include agplicable 
salet tax, Prices subjact to change without actice. We are nol responsible for typographical errors. We reserve the right to limit quantilies and to substitute manutacturer, All merchandisa subject to prior sales. A full copy of 

our terms is available upon request. Items pictured may only be representative. JOR, the JOA logo, JUR Microdevices, and the MCT togo are registered trademarks of JOA Microdevices. Modular Circuit Technology is a trademark ot 
JOR Microdévices. Copyright 1995 JOR MICRODEVICES. Other trademarks are the property ol their respective owners, 


JANUARY 1995 


BYTE 275 


REA COREL CD ROM 


= Enhanced DRIVER KIT 


ZricicLogic, Corp.. With Purchase Of Any Item 


EIS мс 8-BIT/16-BIT ISA-SCSI Adapters 


єй ie SCSI WHAT IT CAN DO... 
| Р A Connects up to 7 
| i BISE SCSI devices using 
35 E V ] controller card 
| | Г “ө аа. A Coexists with 


existing IDE drives 
Á Connect Internal 


and external SCSI 
9 devices 
м. А Provides optimum 
ч... performance from 
ОЬ, your SCSI device 
М ^ À Kits available to 
EU. support any SCSI 
МШ "А. деуісе 


BINE 16-Bi SCSI adapter, ШО 16-B1T SCSI adapter, 


internal 50-pin & floppy ribbon cable, internal 50-pin ribbon cable $83.00 
adds a BIOS and support for up to سے س ت‎ 
two 3.5 and/or 5.25 floppy drives. VAR. Bulk Packs of 
$ 132.00 PEL-1600 Series Available 
020 ieBITSCSI adapter, Resellers Urged to Inquire — 
internal 50-pin nbbon cable, adds a Е 
BIOS allowing ће P.C. to boot from ame Day 
a SCSI disk drive $97.00 Shipping 
Et. — мт | 
A^ 8. п me ÛSA. РЕ Logic, Corp. designs, manufactures and supports 
mE исече [-6- ЫЕ = the hardware and software for all its products 


== - Se Habla Español 
P.E. Logic Corp. * 22695 Old Canal Road * Yorba Linda, California 92687 


To Order or for more information (800) 345-SCSI 
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ТРЕ ШЕЕ НЕНИН 
CONNER SS Seagate 


420 MB'CFS420A 14MS 3.5" HH IDE $197 428 MB 3491A 12M5 3.5" HH IDE $209 
540 MB LFAS40A 12MS 3.5" HH IDE $259 545 MB 5660A 12М5 3.5" HH IDE 5278 


1060 М8 CFPIC60SS9MS 3.5" HH SCSI $594 545 MB 5660} 12MS 3.5" HH SCSI $335 
1080 МВ CFATUSOA 12MS 3.5" HM IDE $535 | 2150 MB 12550N BMS 3.5" HH SCSI $1228 


1080 МВ CFA10805 12MS 3.5" HH SCSI $594 
275 WESTERN DIGITAL 


x 
Maxtor 425 MB ACZ420 12MS 3.5" HH IDE $209 


345 MB 7345A 14М5 3.5" HH IDE $183 540 MB AC2540 11М5 3.5" HH IDE $247 
345 MB 73458 14М5 3.5" HH SCS $229 730 MB A62700 TOMS 3.5" НН IDE $305 


546 MB 75464 12MS 3.5" HH IDE $244 И 
Chicony Сусепоа 


MICROPQLIS AA MAGITRONIC Motherboards 


1050 MB 4110 8.5MS 3.5° HH SCSI $557 r 

Р 455002 66 ЗИВ PU АМ! 
1050 MB 41104 8.5MS 3.5" НН ШЕ $557 PENTIUM 50 3PCI Sanaa а атаан = 
1600 MB 2217A 9М5 3.5" НН IDE $898 PENTIUM 66 3PCI ЗИВ 3154 INTELCPU 256K $799 
1800 MB 2217 OMS 3.5" HH SCS] S898 PENTIUM 90 4PCI 2ИВ 3154 INTEL CPU 256K S989 


Call for Memory, CD-ROMs, and All Other Pricing 


FE ШШ E 


= 


Government / University P.0.’s Accepted 
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тилге: " ree D "^n TT. Peta dts} 
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| Pu «e. в 
.اہ ا‎ 
| Santa Апа, CA 
bic a 
Celebrating Dur 
TOi year! 


Toll-Free Support 


One Year Warranty 
Quantity Discounts 


E Display your PC's screen on 2, 4, or 8 monitors simultaneously 

Ш Access one PC from two keyboards automatically 

Ш Compatibility with all monitors: SVGA, RGBS, RGB, etc. 

B 200 MHZ Video buffer assures bright and crisp image - GUARANTEED! 
Ш Monitor & keyboard EXTENSION CABLES available to 250 feet 

B Video Switch Matrix and other specíal / custom products available 
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UD IIL? 
и. 57. - 4 


Oak 
- Mu А жы 


of | megabyte of RAM and 
256K of flash ROM. It not only 
runs DOS 5.0, we installed it in 
the flash ROM for you! Need 
more power? The Omni Wand 
is compatible with PCMCIA 


The OmniWand is a hand-held 
DOS computer housed inside a 
cast-metal case. 


With modules that attach to either 
side of the OmniWand, you create 


a data collector to fit any application. cards, offering you all the 
memory capacity the 
This powerful data collection most demanding 


computer boasts internal memory job requires. - 


Call for a free information 
kit today! 


1105 N.E. Circle Blvd., Corvallis, OR 97330 | \Лаех | 
503-758-0521 * Fax 503-752-5285 


Videx and OmniWand are registered trademarks of Videx, Inc. GCO504b 
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RISC BASED MULTIPORT CARDS 
MS-DOS, LINUX, SCO UNIX, UNIXWARE-SVR4, XENIX 


MS-DOS: Use to connect pool of 

^ modems, serial davicas (POS). Software 
EX. based on INT14 interface and 
L 

P. 


b communication library, 
UNIX: Connect tarminals, modems, 
i" printers, serial devices 


“А 


э=ъейл=ру 


Se 115 Kbps L 
<, * Full Modem 
4 (R5232) f Č 


* High Performance (115 Kbps) 

» Full Modem Support (DB25) 

Half-Size SMD Card > Hardware & 
Software Included > 5 years warranty 


E RESELLERS WANTED 
im. лон (Cyclades Corporation © Fremont, CA (USA) 
CYCLADES та 800.347.6608 or 510.770.9727 FAX 510.770.0355 e-mail cydodesQinetcom.rom 


Visa & Mastercard welcame 
30 days money back guarantee 


Circle 244 on inquiry Card (RESELLERS: 245). 


T hink ү! dex!! 


If you need a quality \\ delivery and security applications. 
tin 


reader small enough to fi The TimeWand II offers the 

palm of your hand, Videx has a durability and computing power 

bar code reader for you. necessary in applications ranging 
from hospital patient care to 

The TimeWand | offers credit-card warehouse inventory. 

sized portability, ideal in time and 

document tracking applications. Call today to receive a free 

The rugged DuraWand can take information kit on Videx 

the punishment typically found in portable bar code readers. 


1105 N.E. Circle Blvd., Corvallis, OR 97330 ( Videx | 
503-758-0521 * Fax 503-752-5285 


Videx, TimeWand, and DuraWand are registered trademarks of Videx, Inc. GCO462B 


Circle 212 on Inquiry Card. 


Voice 
Boards from 
New Voice. 


are obsolete. ... 
(Scary, isn't it?) cma 


Computer Telephony Integration 

(CTI) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti- 
cated 2, 4, or 8 port models provide the "e 

best building blocks for success. Used in e: 
applications such as: (aL metn 


» [nt'] Callback/Debit Card ^ Telemarketing 
» Interactive Voice Response е Audiotex 


^ Voice Mail/Messaging ә Talking Yellow Pages 
» Automated Attendant » Т1 Interface Support 
• Fax Back/On-Demand 1893 Preston White Drive 
' Tele-conferencing | Suite #120 
' 800/900 Services Reston, VA 22091 


Tel (703) 648-0585 
re (703) 648-058: 
№ -— {= ЕЗ Qå ^» i) 
A ax і ТАЈ Un fa 648- ‚ы JU 


New 
Yoice 
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COMPARE QUALITY 
AND PRICE PERFORMANCE! 


* Save Space, Cut Costs & Centralize 
Control with 100% Reliability 


* "Plug and Play" Any Mix of ATs 
& PS/2s; Supports PS/2 & Serial Mouse 
& All Video 


* Desktop or 19" Rackmount Models 
for 2, 4, 8, 16 PCs, Expand to 64 


* Keyboard & Mouse Emulators for 
Error Free PC Operation and Autoboot 


* AUTOSCAN™ to Monitor All PCs 
* Remote Access up to 150 Feet 


* Thousands in Use Worldwide 
GSA Schedule for US Fed. Govt. 


RARITAN COMPUTER, INC. 10-1 Пепе Court, Belle Mead, NJ 08502 Fax (908) 874-5274 


30-DAY MONEY BACK GUARANTEE FULL 1-YEAR WARRANTY | | 


INTERNATIONAL: 
France: (33) 1-64 67 64 67 
Germany: (49) 180-522-8222 
Ireland: (353) 1-454-(0589 
Italy: (39) 2-66800548 
Japan: (81) 3-3255-1517 


Korea: (82) 2-412-5775 
Netherlands: (31) 10-4423313 
Sweden: (46) 020-788850 
Switzerland: (41) 22-7532200 
Taiwan: (886) 2-218-1117 

United Kingdom: (44) 244-520222 


INTERNATIONAL RESELLERS INQUIRIES WELCOME — CONTACT RCI (908) 874-4072 
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Rhetorex 
Voice Processing boards 
make CTI a reality. 


If you're asking "what's 
СТІ," you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli- 
cations to the telephone 
network, providing voice/ 


fax mail, interactive voice response, voice/fax servers 


and more. 


Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex.” 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform- give Rhetorex a call. And start making 
CTI a reality today. 


Durt 
Ba HE 


TOREX 


Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
All other trademarks belong to their respective owners, © 1993 Rhetorex, Inc. 
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E Automated Attendant 


Integrates majos Sy applications plus E Unlimited Audiotex 


program control into full-featured hi 
performance iof. PCAT/386/486 na Ш Voice Mail 
И Talking Yellow pages 


| Menu driven. to usc. Full support for 
| Rhetorex, New Voice, Dialogic, Bicom, Pika, 
ТП and Intel voice and fax hardware. Supports 
24 to 32 voice lines and up to B fax ERES. al Telemarketing 
aruw pe + Softy re Kits [ ч B Fax Mail 
mes ce lines: 818-368-4566 or B Fax-on-Demand 


» eie i el И Fax Broadcasting 


| Vidi 


8) 368-6132 Fax: (818) И Date/Party lines 
10801 Вла AVe., Northridge, CA 91326 USA 
(Resellers/Dealers/OEMs/Private labels are welcome) И Int'l Call Back 


Circle 218 on Inquiry Card (RESELLERS: 219). 


TH ABET YOUR PREY! 


Bag Your 
Voice Processing 
Objective 


+ VOICE MAIL 
¢ AUTO-TRANSFER 
+ FAKR-ON-DEMAND 


Complete your mission 
for as little as $295. 


CALL 1-800-685-4884 


510-522-3800 * FAX 510-522-5556 
We targel developer OEMS 


TALKING TECHNOLOGY, INC. 
1125 Atlantic Ave. « Alameda, CA94501 


PC-in-a-BOX Portable OEM system that provides core functions 


of a PC. DOS applications run from ROM with no 
change. Development Support is provided. 

192x128 LCD, 52 keys, uses KS-9 CPU card with 
256K SRAM, DOS, PCMCIA, 1 sri, 4 hr batt. $599 q1 
KS-9: Low power CPU card with C&T F8680 . 
(286 eq.) Options: 2M SRAM, 1M ROM, flash, 
3 serial, 2 parallel, PCMCIA, modem. $249 q100 


CPU Cards 


KS-2: NEC 40, 256K DRAM, 1 serial. Options: 
3 serial, par, PCMCIA, modem, A/D $129 q100 


KS6: V-53 CPU, 512K DRAM, 1 srl. Options: 2M 
ROM/SRAM, 4 sri, 2 parallel, printer $229 q100 


KILA Call 


Tel: 303-444-7737 
Boulder, CO 80301-2842 USA Fax: 303-786-9983 
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Rackmount Solutions 


RACKMOUNT COMPONENTS – QTY 25 PRICING 
Rackmount Chassis 19'x7*x17* $131 
Rackmount VGA Monitor 
Rackmount Monitor Shelf 
Rackmount Cherry Keyboard Drawer 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 — RMSÁ4BBSX-33 $915 
RMS486DX-33 51136 АМ53865Х-33 $665 


RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486, 4865X, 386, 3865X 
RACKMOUNT MONITORS - Super VGA & Monochrome 


RACKMOUNT KEYBOARDS — High Quality Cherry KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUS 
RACKMOUNT CABINET ~ Modular from 21° to 96° high 


Exclusive International Distributor Pregram now Available 


NNS VALLEY 
TECHNOLOCY INC. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 


PC-based Solutions for | 
Industrial Automation 


e Industrial PCs & Workstations | d Mill 
* Enclosures and Card Cages 
e 486/386/286 CPU Cards 

e RAM/ROM Disks 

e Industrial YO Cards 

• RS-232/422/485 


1-800-800-6889 
1-408-245-6678 in CA 
Fax: 408-245-8268 


. ADVANTECH. 


кен Арме дч, 
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World's Fastest A/D Cards 


DIEI ^4 a 
2 leer pn If m 
| i3 in C В, ч» | С. 
Windows DLL ibVIEW 
LabWindows CVI 
CSLITE 8bi, 40MSPS $585 
CS250 8 bit, 100М5Р5 $3500 
CS1012 12 bit, 20MSPS $4895 
C86012 12 bit, GOMSPS $6985 


Qu Applied Sciences Inc. 

5465 Vanden Abeele, Montreal, QC, Canada H4S isi 
From outside North America, call «1-514-337-6893 
Fax: (514) 337-8411, BBS: (514) 337-4317 
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| 1-800-567-GAGE 


| Data Acquisition 
for Notebook PCs 


· High-speed, PC parallel-port connection 
* 2-ch D/A & 16-ch, 100-kHz A/D 

° 32 digital /O 

* 16 high-speed digital inputs 

• 5counter'timer channels 


* ACor battery operable 
* MS Windows graphical software 


Сес, 


lOtech, Inc. = 25971Cannon Rd * Cleveland, OH 44146 


(216) 432-4091 * Fax (216) 439-4093 


Circle 200 on Inquiry Card. 


FREE, 288 PAGE 


DATA ACQUISITION CATALOG 
AND REFERENCE GUIDE 


FOR IBM PC/XT/AT, MICROCHANNEL 
COMPUTERS AND COMPATIBLES 


А/О Boards 
Signal Conditioning 


«Communication 
РС Instruments 
Scientific Software 


METRABYTE 


Circle 204 on Inquiry Card. 


24-BIT A/D Ш 


CONVERTER 


Programmable data rate, 


$495 gain and filtration 


Money back guarantee Optically isolated 
RS232 serial interface 


800-321-5355 . seo toy powered 
Lawson Labs, Inc. اوت ق‎ 
74 4th Ave. NW 406 257-5355 ot FAX 257-5572 
Kalispell, MT 59901 


We manufacture a broad line of data acquisition products. 


Circle 203 on Inquiry Card. 


DAP 3200e™ Data c— Pyocetsor™ 

Analog 1/0 to 769K samples per second On-board 486: SX, SX2, DX2, or DX4 
Digital 1/0 to 1.6M samples per second RealTime Data Acquisition-Windows or 0S/2 

Real-Time Process Control-Windows or 05/2 

On-board FFT, FIR, PID, 

and more 
Up to 1024 digital outputs on one DAP VBX Custom Control MICROSTAR 
LABORATORIES? 

Ask for FREE catatog and demo diskette. 2265 116th Avenue NE 
206-453-2345 / fax 206-453-3199 Bellevue, WA 98004 


• Keep hec current 
HD in the system 
• Connect to the 
' — primier parallel pari 
e Configure ns primery or 
secondary НО 
• DOS & Windows OK 


BARE KIT WITHOUT HD 


$199 vero, "020" 03А 
Complete Kit With HD CARROT COMPUTER 


4911 Sepulveda Blvd. 
ут zh Culver (hy (A 90230 
540MB  — 5595 Tel 310-313-4540 
| 168 5950 Fox 310-313-4542 
nio ond on-line purchase BBS service FH00bps* BBS 310-313-4543 
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Terminate SCSI Problems! 
SCSI Vue" 
Terminator 


e Active Regulation 
» Status Indicators 
e Gold Contacts 


e Improves SCSI Bus 
Performance 
* Less Errors; More Reliable 
Data Transfer 
* Diagnoses Problems 
P $ Analyzes Signal Quality 


High- Performance 
Active Diagnostic 


MAC МГ 


e | е МАХ ° UINIA ° 


n Vue 


Features: 
* Diagnostic Indicators 
Large Ferrite Filters 

* Triple Shielding 

* Double Gold 20и" 
Plated Connectors 

* Extra Heavy 26 
Gauge Wire 

Benefits: 

› No Loss Of 
Important Data 

* Faster Performance 

* Test Cable EE 


fira nit Ё 3101 Whipple Rd, Union City, CA. 94587 


Def ащ Де]. Ph: 510-471-6442 Fax 510-471-6267 
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REMOVABLE STORAGE MODULES 


FEATURES & OPTIONS: 
» Supports most 3.5" hard 
drives 


» IDE, or SCS! interfaces 

» Hot removability 

» Key lock ON/OFF security 
| > Fen cooling option 


> Built-in SCSI ID selector 
Switch option 


| > Ruggedized aluminum or 
low-cost plastic version 


> Power/Drive activity 
LEDs 


> 19° rackmount keyboards 
> 1U or 1.75" space 

» 25 models 

» ue travel and membrane 


» IBM PC XT/AT, PS2 
| compatible 
» US and Intl. versions 
» Spring-ock front panel 
» Serial output 16mm, 2 
NE button trackball 
Car) Fus Tr^ 
ИЫ о ЖЩ UST Cell Elma at 


510-656-3400 
ELMA Electronic inc. 


z 44350 Gnromer Blvd. 
- L M Fremont, CA 94538 
Tel. (510: 656-3400 | 
ча Fax. (510) 655-3783 


Circle 231 on Inquiry Card 
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CUSTOMIZE YOUR KEXBOARD 


* Custom Key Imprinting - all brands! 

e Custom Colored keys for IBM* DEC? E 
Wyse®, Key Tronic®, Cherry®, and more! 

* Custom and stock keytop label kits for Eê 
software support & languages. 

* Full color keyboard templates made to 
your exact specifications. 

e Word Perfect Keyboards. z 

e Cyrillic, Arabic, Hebrew, etc. Keyboards f 


CUSTOM HOTLINE 800 937-1337 


from the leader їп Keytop Innovations™ Dept. BYTE, 260 Justin Dr. 
Cottonwood, AZ 86326 


[= 602 634-7515 
CORPORATION FAX 602 634-4620 
Circle 199 on Inquiry Card. 
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486DX4-75MHz 
oe 
EC 


S 


AMREL TECHNOLOGIES INC. 1-800-88-AMREL 
(818)303-6688 • Fax: (818)358-3838* 11801 Goldring Road, Arcadia, СА 91006 


Circle 214 on Inquiry Card. 


а Гг 


РАКТАН АЕА 


ad 


412110 Watt SPEAKER OUTPUT 
B <и LINE AUDIO INPUT altz for 
mig: from CD, Tuner, Soundcard ete. Windows 
i ШЙ ат Y n (Digital Cue ak ү е 
or 5 110 or 220 volt switching tec nique 
istributors EFE wanted Switch boxes are available from $49 
"m Manufactured in Europe by: + $15 SH 


incl. Butterfly 
W 


Circle 247 on ois Card 
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Fast & Friendly 


The handheld programmer/emulator for demanding engineers. 


$4 programs EPROMs, 
EEPROMs, FLASH, PICS, 8751 
micros. it emulates RAM and 
ROM too! 

To get $4 on your desk tomorrow, o 
to-simply request literature, ^ gd 
us: 407-649-3335 
inr. (+44) 300 320719 


US Fax: 407-649-3310 
INT'L Fax: (444) 300 321012 


paTaman £ AIUTO a 


taman Prog 
Dataman "eve inc Malden Newton, Dorset DTZ OAE, U.K. 


ЙН өү! RE E KT] 


€ с» F Р с» FE oh T | C rd 
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= contro acquis ition appt 
Features include fee VO to 400 lines, ADCS, 
EP DACS, relays, solenoid drivers, RS232/RS485, 
mc), battery-backed RAM, clock, watchdog, LCDs, 


keypads, enclosures and more. Use our sim- 
ple, yet powerful, Dynamic C™ development 
system ($195 integrated editor, compiler and 
debugger) for quick project completion! 


1724 Picasso Avenue 24-Hour AutoFAX 
Davis, CA 95616 916.753.0618. 
916.757.3737 Call from your FAX. 
916.753.5141 FAX Request catalog #18, 


Circle 213 on Inquiry Card. 


3480 & 9-Track 


Optical CD ROM Maker 
Windows NT, OS2, Novell Software 


• 3480 from $5995 


e CD ROM Maker $3795 
* Optical Storage from $995 
e 9-Track $995 Complete 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


Laguna Data Systems 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 * Fax:(702) 254-0910 


... The Tape Experts 

* Top Quality 

* High Performance 
* Proven Reliability 
* Easy to Use 

* Best Price 

* Total Support 

* Factory Direct 

* Made in the U.S.A. 


LSTAR, 


J CORPORATION 


FAX: (317) 842-8294 


9-T RACK 
"i | v DAY 


0/5 34 ДОГ 
e Г J vj 
Data — for 
DOS, NOVELL, UNIX, 
WINDOWS AND О5/2 


6709 Independence Ave. 
Canoga Park, CA 91303 
FAX (818) 592-0116 
Tel (818) 592-0061 
Tel (800) 468-0680 


Circle 206 on Inquiry Card. 


* Tape Transfer and Format Conversion 
* EBCDIC ++ ASCII Data Manipulation 
* AS/400, TK50, and M" QIC Drives 

* UNIX Tar and DEC Save Set Options 
* Reseller Inquiries Invited 


ДискЁоғу ` Tape Duplication 


READ/WRITE 9-TRACK 
3480 * 8MM * DAT on 
YOUR PC NOW! 

Та... (3/7) 842-2077 or 


А 1-800-248-3475 


Media Conversion Systems Stace 1973 


Circle 226 on Inquiry Card (RESELLERS: 227). 


Free Instrumentation Reference 
and Catalog 


National Instruments is providing a 1995 catalog detailing 
computer-based data acquisition, instrument control and data 
analysis products. Includes information on exciting new products 
and technologies such as Plug and Play boards, Power Macintosh 
software, Test Executives, SPC and SQL add-ons, HP-UX 
instrument control, PCMCIA interfaces and VXIplug&play. There 
is also information on customer education classes. Includes 
tutorials and glossary. 


National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


Circle 205 on Inquiry Card. 
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The TransTerm 5i is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
contro! output. 


COMPUTERWISE. 


302 N. Winchester • Olathe, KS 66062 
913-829-0600 • 800-255-3739 • FAX 913-829-0810 


Circle 196 on Inquiry Card. 


Graphical Kernel System 
for MS Windows 


GSS*GKS, a C and Fortran function library based on the 
ISO/ANSI GKS-standard, enables you to develop portable 
graphics applications including user interaction, coordinate 
transformation and object segmentation. GSS*GKS, which is 
well established as a DOS version, is now available for MS 
Windows. Take your existing GKS code, recompile and link it 
with the GSS'GKS libraries and j^ a real MS Windows 
application with access 

to the Windows print manager. 
When developing a new 
application you experience a 2 
powerful graphics functionality that сап aah be integrated 
into the windowing environment. You may even add Windows 
elements such as menus or pushbuttons. Supported 
compilers are: MS C and Fortran, MS Visual C, Borland C, 
Watcom С and Fortran. In addition GSS*GKS libraries are 
available for Windows NT, OS/2, SCO UNIX, Interactive UNIX, 
Solaris and Onsite UNIX SVR 4.2, thus offering portable 


graphics functionality on 
all platforms. EN EMATEK GmbH 
ASS tand Subbelrather Straße 17 
Cologne, Germ 


D-50823 any 
Phone: +49-221-512074 
Fax: +49-221-529666 
Email: gsscgi@ematek.de 


Circle 235 on Inquiry Card. 
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New!! Version 7.0 
Available for DOS, 05/2, 
Windows and Windows NT 
= High-resolution vector graphics 
= Log plots to any base 
= 3-D surfaces shaded (0 level 

contours 
< Printer output limited on 30 

size of output medium ) 
= New — patch рюб, E and 
ae whisker plots, staircase plots 


"- PostScript Level 2 support 
MES SÎ Aji elements in 216 colors 


Graphic is a C-library that allows you to create every sort 
: i € of scientific and engineering plot. No special knowledge 
ш С is required to program in GUI environments. 


L ш Scientific Endeavors Corporation 
| personal use only. 
J V 508N. Kentucky St., Kingston, TN 37763  Rassonablo c -M 
(800) 998-1571 FAX: (615) 376-1571 are availabe, 


Circle 208 on Inquiry Card. 


A Complete 32bit 
Multi- user, Multi- tasking 
d Including: 
C, Ces, Ада, Pascal, and 
Smalltalk Compilers. 
TCP/IP, Slip and PPP. 
With complete sources. 
And 600 pages of 
printed docs. All for 
only $57.95? 


Yup. 


Slackware 
Professional Linux 2.1 


(800) 546-727. ACC Corp., inc. 


Tel: (203) 454-5500 Fax: 454-2582 
Circle 242 on Inquiry Card (RESELLERS: 243). 


Learn С++ & Windows-Based Programming... 
Simply, Quickly! 


With the OML Learning 
Series" you can learn 
C/C++, object 
technology and 
Windows"-Based pro- 
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series™, 
CiC++ Series™ 
OOA/OOD Series", 
OLE Series" 


33 Call us for 
Î information, 


Each series: $249* (reg. $400) 
Any 2 series: $399* (reg. $750) 
Any 3 series: $549* (reg. $1050) 
All 4 series: $649* (req. $1300) 
LAN version: Call 

° Limited Time OHer 


TEL: 805-373-8 
FAX: 305-373-8116 


800-6789-OML 


Circle 246 on Inquiry Card. 
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| Data Manipulation 
| and Transfer Program | 


Now LENNY LINK gives the PC user full access 
to the data on any hard drive including hidden, 
system and encrypted files. With LENNY LINK 
you can copy, cul, move, slide and delete files, 
directories and subdirectories regardless of the 
attributes. All data can be copied from any PC 
including laptops and notebooks to any other 
PC with the included cable right through the 
serial port or parallel ports. The user friendly 
interface makes à ld NK the easiest to use 


Imagine this: Your 
development team 
easily extracting 
legacy data into 

а generic object £ | 
format—any size, — €— 
any type, any relationship, any =й 
reference—all capable of annotation. Imagine 
compilable specifications, interactive testing and auto- 
mated documentation. Imagine transaction management. 
logical navigation and readable code. Now think of how 
this would shorten your time to completion of software 
projects. 


Think of Gamelon, the royalty-free, 
full cycle development toolkit that 
combines significant database 
features with a persistent store 
class library. Licenses for 

Windows, 08/2 and NT. 

For C and С++. But don't just 
think of Gamelon. call 1.800.GAMELON 4 
for a free evaluation disk. 


gamolon. 


Menai Corporation. Menlo Park, California, info&?menal.com, FAX 415.853.6433 


Сігсіе 249 on Inquiry Card (RESELLERS: 250). 


Numbers ê 


Conventional spreadsheets can’t 
cope with uncertain or fuzzy 
numbers. 

Bur now there's FuziCalc. It was 


designed from the ground up using 


revolutionary fuzzy math technology Call 800-472-6183 


to achieve breakthrough performance. 
o 
FuziCalc. 


FuziCalc is perfect for projections, 
planning, and estimating. See for 
The Fuzzy Spreadshect™ 
Circle 239 on Inquiry Card. B 


yourself. Call now for FREE info kit. 
PCBoard BBS Software 
E Call 800.35 6.1686 for a fre 
fully operational 2-line demo co С copy y! 
Dial-up and Local/Network Access Included * Built-in Internet-UUCP, 
FIDO & .QWK based Netmail * Bulletins, Files, Surveys, Private & Group 
Chat * E-Mail, plus Public & Private Message Bases ° ASCII, ANSI and RIP 
2 Supported • Includes а FREE Microsoft Windows E-Mail Client 


и Call our Support BBS at 
ШЭ" 801.261.8976 for a live demo! 


[3 PCBoard. 


Clark Development Company, Inc. 


3950 Soun 700 Fest. Sute 303. Murray, Utah 84107-2173 
Yel. 601.781.6686 * Fan. 801.261.8967 • BBS 801 201.8970 
EMail: eolos@clarkoev.com e tech muppart@ceriey.com 


Circte 288 on Inquiry Card. 
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The Basic Toolkit PI to create orum 

processing applications with wee Шог IV. 

VOICE WINDOW FEATURES 

e 10,000 Voice Mail bores 

«Complete Anto-Attendant 

» Full Fr OnDemand fonctlonelity 
 Expanudahle to 16 telephone 1065 

Ti bn 1 ampi 


=I 


> *900* Number Services 

» Bank Account Management 
o Sell Audio 

« Automatic Billing „& - mu | 


ш 4 › I9 n $ 


oa ve {2030 The Basic To 
Voice Window and the Basic Tok Talking Technology and New Voice Hardware 
Voice Window runs on a PC/286/386/486. For Sales and Technical information call: 


| mystic software inc. 1-800-697-8426 | 


1504 ENCINAL AVENUE, SUITE D, ALAMEDA, CALIFORNIA 94501 
| TEL 1-510-865-9189 FAX 1-510-865- 8563 ВВ5 1-510-865-3856 


Circle 224 on Inquiry Card | (RESELLERS: 225 225). 


Silico Вн: | = 
4760 Castlewood Drive, San Jose, CA 95129 
Hot Line: 800-969-4411 Ask for FREE Product Info ва 
Circle 209 on Inquiry Card. 
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Are you looking for service, quality 
and dependability when it comes to your 
LAN products? 


ALTA RESEARCH 
CORPORATION papa You know the value of Novell’s Yes program 


logo: it tells your customers ata glance that your 
hardware and software products are compatible 
with NetWare. There’s no guesswork for your 
customers, no fussing with products 
right. The Yes lago is ön easy:way-fo: 
products will work er Маге net 
Look no further. Alta Research, | | 
manufacturer of the Award-winning For information about advertising your 


EtherCombo-16+ T/C, has adapters for all he BYTE YES PAGES 


your Local Area Network needs: The best way to have your customers say “Yes!” 
16 bit Ethernet * Internal Concentrators 


© 32 bit Ethernet © PCMCIA Ethernet to buying your products is to say “Yes!” to BYTE 


e 16 Bit Token Ring * Low Cost Ethernet Solutions YES PAGES. Just contact your McGraw-Hill 
e MCA Token Ring  * Network Operating System Bundles rep — ia get starte а 


Call Alta Research today for details on our Authorized Reseller Program 
к, дина к= - Ellen Perham Mark Stone 
614 South Federal Highway, Deerfield Beach FL 33441 603-924-2598 603-924-2695 


Phone (305) 428-8535 Fax (305) 428-8678 Southern U.S. Northern U.S. 


Or contact a reseller near you: 
Mainstreet Computer 1-800-333-9899 DataComm Warehouse 1-800-328-2261 


Circle 190 on Inquiry Card. 


SIMPLY THE BEST RESOURCE 
FOR DIRECT BUYERS! 


Use BYTE's fast, convenient card deck to find the best deals on computer products and 
services. Each mailing is loaded with essential hardware and software product informa- 
tion for making purchases direct from the manufacturer — and its absolutely free! 


The BYTE Deck is your #1 resource for: 
• CD-ROM e Networking 
e Multimedia • Windows and More! 


The next edition of the BYTE Deck mailing will arrive in your mailbox soon. 
Don't miss it! 
Advertisers: 
Call Susan Rastellini today at (603) 924-2596 or fax your order to (603) 924-2683 


BYTEIDECK 
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THE BUYER'S MART is a unique classified section or- 
ganized by product category to help readers locate sup- 


A DIRECTORY OF PRODUCTS AND SERVICES 


pliers, Each ad has Inquiry numbers to aid readers re- mended). 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should fumish typewritten copy. 2"x1'^s" 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters ís the maximum 


DEADLINE: Ad copy is due approximately 2 months 


recommended) plus company name, address, tele- FAX: 603-924-2683. 


ACCESSORIES _ 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 


Boosis signals up to 600 feet. Control up to 96 PCs 


with one keyboard, monitor and mouse. 
CYBEX CORPORATION 


4912 Research Dr., Huntaville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


STABILANT 22 
CONTACT ENHANCER 


"Highly recommended..." Jerry Pournalle 
A long-term environmentally-sale, resident contact 
treatment; Stabdant 22 substantaily improves the re&abdity 
of connectara and contacts for computers, bio-medical 


electronics, telecom, avionics, process control, CATV, video, 
audio, and automotive equipment 


D.W. Electrochemicals Ltd. 
97 Newkirk Road (North) Unit 3, Richmond Hill, 
Ontario LAC 264, Canada (905) 508-7500 


Inquiry 652. 


BAR CODE 
Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 
Attaches as 2nd Keyboard or to any ADB port 
Reads 2015, 128, UPC/EAN, Code 39, etc. 
Extemal or internai attachment on PC 
Wand, CCD, Stot Badge, Magstripe or Laser 
Two Scanners per Reader 
100+ Configurable Options 
2 Year Warranty, 30 Day S Back Guarantee 
* Direct From Manufacturer 
* Top Rated by independent Review 
* Complete with CCD Scanner — $624 
ж Complete with Laser Scanner ~ $1250 
* Complete Wand only Reader- $329 
Worthington Data Solutions 
3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 
800-345-4220 


Labeling Software 


On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3" — readable at 
100’, AIAG, KMart, Sears, MIL-STD, Penneys, 2015, 
128, UPC/EAN, Code 39. File Input & Scanned 


PCX graphics – $279. Other programs from $129. 
Worthington Data Solutions 
(408) 458-9938 800-345-4220 


.. BAR CODE 


Portable Reader 
* AA Battery Operated, 64K or 256K 
* Display messages and optional voice messages 


(like 

language. This unit is EASY! 

* Double duty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

ж 2 Built-In Inventory Programs 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner input 

* Serial interface and Keyboard Interface 

ж Reads 2015, UPC/EAN, 128, Code 39, etc. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand — $799 

* New Smaller Size — weighs only 12.5 oz. 
Worthington Data Solutions 


3004 Mission Street « Santa Cruz, СА 95060 
408-458-9038 FAX 408-458-804 800-345-4220 


Cordless RF Bar Code Wand 
A cordless RF bar code wand or laser with a range 
of 100 feet. Plug-N-Play. No soltware needed. 
Attaches as 2nd keyboard. For IBM and Macintosh 
or any serial device. 

Complete Cordless Wand - $895. Complete 
Cordless Laser - $1775. Optional Range Extenders 
$200 per 100' added. 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 
Add bar codee to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 ol 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


NEW FOR 1995 


COLOR 
IN THE BUYER’S MART!! 


Attract the attention of your 


customers with the addition of 
color to your ad. 
Cali MARGOT SWANSON for Details 
603-924-2656 * Fax 603-924-2683 


inquiry 653. 


phone and fax number. 2"x2*'A" ad has more space for- 
descriptive text (850 characters is the maximum recom- 35 &п 1 


tad $731 $701 $614 


prior to issue date. For example: November issue 21А" 2adsñssue — - 5 
closes on September 8. Send your copy and payment Jads/issue - = 556 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 1 ad $1.462 $1,402 $1,228 
Mill Lane, Peterborough, NH 03458. For more infor- 2"х2%" 2ads/issue - ~ 14169 
mation call: Margot Swanson at 603-924-2656. 3 ads/issue — - 1111 


esseeseeflOLOR — Add $100 eeseesse 


BAR CODE _ 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 
» 9V Battery Operation with Lithium Backup 
» 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

» Built-In Program Generator 

» Create Your Own Custom Programs 

» 6 Built-In Inventory Programs 

» Up to 250 Programs Can Reside in Memory 

» Create up to 250 Data Files par Program 

» Up to 250 Look-Up Files in Memory 

» Built-in Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

» 30-day $$ Back Guarantee — 1 Year Warranty 
> Complete Unit with WAND Scanner — S795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard input 
» Uses Enhanced Decoding Algorithms 


» Accepts Wand, 510/Вадде, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW density codes 
» Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 
J» Over 140 User Configurable Options 

» Daisy Chain Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
» Direct From Manufacturer 

» 30-day $$ Back Guarantee, 1 Year Warranty 
> Complete Unit with LASER Scanner — $1095 
» Complete Unit with WAND Scanner — $395 


AMERICAN MICROSYSTEMS 
2190 Regat Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


CAD 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
5399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 138th Place, SE-Bellevus WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 
Inquiry 654. 
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THE BUYER’S MART 


| | ВАВ CODE 


Bar Code Printing Software 
LabelWorks tor Windows 
» Prints all Popular Bar Code Types (19 Types) 


> Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides. Lines, Shapes, 
Page Zooms (25%-400%), Templates 


> Rolates Text, Bar Codes, and Grarhics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Seria! Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


> 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE °"" 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BARCODE & MAG. STRIPE SYSTEMS 


MADE IN THE USA 

* Keyboard Wedge with HP 
Stainless Steel Wand $249 

* Keyboard Wedge with SYMBOL 
LS2000 Laser 


$849 

» Keyboard Wedge with SYMBOL 

LT1700 Laser $552 
» Software Wedge Decoder with HP Stainless 

Steel Wand or Laser Scanner (pos & win) $149 + 
* Mag. Stripe Encoder/Reader (3 Trks) 

w/Software $1099 
• Printing Software (pos, van, Ux. } $149 + 
» Portable Data Terminals (tu 420) $599 + 


» Complete POS System: 486 40Mhz, $1999 
AMB RAM, monitor, POS Software, SP212 Receipt Príntar, 
M-S Cash Drawer, pola display, НР stainiasa steel wand and 
magnetic sinpe reader wih decoder 
* Application Software: Inven, Asset. Toota, Time & Attend. 
* Radio Frequency Terminals (spread spectrum/narrow band) 
• FREE Printing Software, Wand Holder/Laser 
Stand. 30 Day $$ Back * Spanish Dept. Avail. 
* Direct from Mfg. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Sevem Way, Riverside, CA 82503 (808) 270-0016 Int'l 
(400)853-4252 US * (800) 219-5178 CAN * FAX (909) 270-0920 


Inquiry 655. 
CD-RECORDABLE _ 


Geared to CD-R technology 
GEAR, the ultimate CD-Recordable 
tool for any CD-Standard 
If you demand a simple, easy-to-use 
solution to create CDs, GEAR is 
everything you need. GEAR supports 
all major CD-Recorders: 

High Technology 
Philips 
Plasmon/Reflection 


Yamaha 
GEAR is available for 
* Windows/DOS * Apple Macintosh 
• Sun Unix * Hewlett Packard Unix 


Elektroson 
USA 
10 Presidential Boulevard, Bala Cynwyd, PA 19004, USA 


tel 610-617-0850 fax 610-617-0856 
Europe, Asia, Rest of the World 
Р.О. Box 2436, 5600 CK Eindhoven, The Netherlands 
tel 31-(0) 40-515065 fax 31-(0) 40-514920 
E-mail Elektro G sci.kun.nl 


Inquiry 656. 
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CAD/CAM 
CONTOURING MOTION CONTROL 


FROM А PRINTER PORT! 
Indexer LPT™ software $249 
NEW VERSION 3 VISA/MC 


* Controls up їо six step motors simultaneously, 
s Linear and Circular interpolation. 
» New features to accommodate machine control. 
* Easy-to-use DOS device driver. Super Manual. 
• CAD-CAM interface — 
1422 Amold Ave 


Ability Systems Rosy. РА 19001 (215) 57-133 


FAX: (215) 857-7815 


Inquiry 657. 


| | CD-ROM | 


The Official ASP CD-ROM 


By The Assoclation of Shareware Professionals 
Freshly Updated Every Quarter 


Over 1100 Great Programs 
Family, Games. Business, Graptics, Windows + Моге! 
Only $24.95 + $2.00 S&H 
Order From ASP Approved Vendor FREE Catalog VISA/MC 
ABC SOFTWARE SOLUTIONS 
123 Grand Avenue, Billings, MT 59101-6020 
406-256-5656 AX 406-248-7548 


Shareware programs гёдшга separate payment to authors it found useful. 


Inquiry 658. 


+ CD-ROM DRIVES + 
ж SCSI ADAPTERS :k 
ж SOUND BOARDS ж 
* CO-ROM TITLES, MAC & DOS 
e CD-ROM CADDIES & ACCESSORIES 
Computers at Large 
а, 
Dedicated іо CD-ROM { - 
PLEASE CALL Fon Our Paice List 
800-642-4194 * 408-255-1081 
Fax 408-255-2388 VISA & MasterCard accepted 


Inquiry 659. 


We Buy, Sell & Trade 


CD-ROMS & MEMORY CHIPS 
Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
+1-215-276-3657 / +1-215-276-3854 fax 
1-800-8-CDROMS 


Inquiry 660. 


Language/OS 


100s of COMPILERS 
INTERPRETERS with SOURCE 


for compilers, function libraries, and 
docs for standard and research 
languages & OS. 


Language/OS Il 


The LARGEST COLLECTION of source 
just got BIGGER!!! A perfect companion for 
Language/OS, Additional source for 
compilers, function libraries, and docs. 
$34.95 each / $60.00 for both 
To order these or other titles, contact: 


KNOWLEDGE MEDIA 
436 Nunneley, Paradise, CA 95969 


(800) 78 CD ROM (916) 872-7487 
FAX (916) 872-3826, VISA/MC accepted 


Inquiry 661. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 


No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE” 
Call NOW: 1 (800) 482-1866 305-271-0076 


Inquiry 662. 


New and Updated CDROM Titles 
(ка MS Windows CDROM, Thsnds of Windows prgrms..$29.95 
Giga Games CDROM, Games for DOS/Windows................ $39.05 
C User Group Library, C source code Dec 93. ................ 


ORZ Han Radio CDROM, FCC Callsign Ob & Shrwar. .... 
Hobbes 05/2 COROM, 05/2 Shareware/Freeware ......... 


Libris Britannia, MSDOS TectvSci/Engineer ........... 
X11R5Gnu CDROM, Full src, SPARC binaries 
Nebula for NeXTSTEP, Prgms for Intel NeXTSTEP ............ 


Top quality CDROMs. 100% satisfied or full refund. 


WALNUT CREEK CDROM 
4041 Pike Lane, Ste D-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 663. 
COMMUNICATIONS 
Frame Relay, x.25, BSC, HDLC, SDLC 


Use our rock soli ل‎ Inexpensive ‘and robust 
synchronous products for your PC project. On board protocol 
Buppor reduces PC overhead. 

e Support for М5-005, Wincows, Unix, 05/2. Netware and others. 

• CCITT and 150 compliant X.25, HDLC. 

e Frame Relay blanket certified for any application. 

a Test and datascope programs for easy debugging. 


Sangoma Technologies Inc. 
Tel 1-800-388-2475 905-474-1990 
Fax 905-474-9223 


Inquiry 664. 


COMPUTER BOOKS 


COMPUTER BOOK STORE 
Now, on the Internet! 15% discount off most books from 
140 publishers. UNIX, CD-ROMs, Windows, Internat, 
Macintosh, Electronic catalogs availablo by anonymous 
FTP from ftp.compubooks.com. Download calalog from 
CompuServe (GO CBK). Personal, technical service. 
Wordwide shipping. All major cards. 


CompuBooks 
RR1 Вох 2710 512-321-9652 
Cadar Creek TX 78612 USA Fax 512-321-4525 


Orders only 800-880-6818 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As е es $49 а year covers accidents, 
theft, power surges and more. One call does it all. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211. 2929 N. High St., Columbus, OH 43202 
Now available in Ontario!!! 


Inquiry 665. 


COMPUTER MEMORY | 


MEMORY SIMM MODULES 
Wholesale Prices-Domestic and Overseas 
Absolutely The Lowest Prices on 30 and 72 Pin Simms 
** 1x9-70 $31.50 
* 4x9-70 5127.50 
Lifetime Warranty on all Memory 
We have been The Leaders in Low Prices LOIN 1986. 
Please Call or Fax. е BUY » SELL e TRADE 
Windows mmo — ا‎ 
920 Kline St., Suite 302, La J 
800-454-9701 Fax (619) 454-9703 


Inquiry 666. 
COMPUTER TELEPHONY 


Write your own Voice Mail software 


Create advanced, mulli-ina voice/fax mail systems with 
VOS"*, the Editors’ Choice. Complete language for 
computerelephone integration. VOS supports databases, 
LANs, voice recognition, text-to-speech, conferancing, 
switching and more. 


Call for free booklet Get into interactive Voice. 
Parity Software 


US: 415-989-0330 fax: 415-989-0441 
Europe: +45-3940.8803 fax: +45-3940-7803 


CROSS ASSEMBLERS | 


Cross Assemblers 4 о, en, 
Simulators MC 
Disassemblers “ay 0 


PseudoCorp ” 


921 Country Club Road, 2 200 
Eugene, OA 97401 


(503) 683-9173 Fax (503) 683-9186 
BBS (503) 683-9076 


Inquiry 667, 
DATA RECOVERY 


We Can Save It! 
All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVE SAVERS 
Restoring data since 1985 


1-800-440-1904 


415-883-4232 
Inquiry 668. 


Ontrack 
DATA RECOVERY 
* Professional sarvice recommended by major hard 
drive manufacturers * Expertise in virtually every 
operating system & modia storage device • 24-hour 
support with weekend, priority, & on-site service 
available * For last, successful results, call: 


MN:1-800-872-2599 • СА: 1-800-752-7557 
UK: 44-81-974-5522 * GERMANY: 0130-815-198 
Corp. Haadquarters: 632] Bury Driva, Eden Praia, MN 55346 


Inquiry 669. 


DATA/DISK CONVERSION 


THE $1 CHOICE 
in disk & tape conversion 


for many leading corporations, government agencies, 
law firms, and companies in every indu wide. 


Free test * Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 670. 


DATA/DISK CONVERSION 


CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from 
over 5000 formats including 3#, БИ”, 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Artington Hgts. Rd., Dept. #В, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 


Attention DOS and Windows users... 
now you can have file compatibility 
with all your Macintosh friends! 


With MacSEE you can... 
* copy files between DOS and Macintosh disks 
“rename, delete, and make/remove folders on 


Macintosh disks 
e formal Macintosh disks (molding hard disks) 
But ONLY MacSEE features... 
* suppor for almost any disk including 1.442.88 Mb 
BIOS compatible hard disks, ASPI SCSI harg disks 
(SyQuests, Bemoultiis, MOs), and CO-ROMs 
* file transtation for MacBinary and BinHex tiles, and most 
common data ilies including EPS, TIFF, Text, Excel, 
Photoshop, Quickinme Movies. ... eic. 
«includes BOTH DOS and Windows versions in 
ONE package! 

MacSEE is clearly a batter deal than buying a whole, new 
Macintosh and MacSEE is aiso cheaper than competitors that 
are unable to live up to hall of these features. Try MacSEE 
under our 30 day money back guarantee! 

MacSEE is only $79.95 and can be ordered direct via check, 
money order, COD, or corporate PO from: 


REEVEsoft _ 


Р.О. Box 1884 » Clemson, SC 
(803) 654-7378 • (B03) 654-8130 FAX • 71521 my CompuServe 
or via credit card from Public Software Library at 1-800-242-4775 
or 713-524-0394 (713-524-6388 FAX), Mention MacSEE (item 
#11512) when ordering via credit card. Orders will be shipped 
within 48 hours. Inquires should ba directed to REEVEsalt 


Inquiry 671. 


WE WROTE THE BOOK! 


Deal direct with the company who developed 
St HAEEST that most others use.. 

ALL! Tape/Diskette 
ELE Pole RES A Ж: a PC/Mini/ 
Mainframe/Worxstation Tape Transfer. WP to 
WP Document Conversion Services. 


1-800-35 7-6250 317-842-2077 


Shaffstall Corporation (Fax) 317-842-8294 


Inquiry 672. 


| DISK DUPLICATION 


FULL SERVICE DISKETTE & CD REPLICATION 

• Complete Packaging, Assembly & Printing 

* Custom Labels & Silkscreening 

* Available in all disk formats 

• 100% virus checked & copy-verified 
MANUFACTURING DISKETTES IN THE U.S. SINCE 1978 

SYNCOM TECHNOLOGIES INC. 

1000 SYNCOM DRIVE, MITCHELL, SO 57301 


1-800-843-9862 
Inquiry 673. 


` EDUCATION 
COMPUTER SCIENCE B.S. DEGREE 


B.S. degrees in computer scence and other fields 
offered through home study. Grantham lesson materials. 
Personal help by mail, phone, fax, BBS. Emphasis an 
teaching and guiding you to professional competence. 
Our 44th year. Accredited member DETC. 


Free Catalog: 1 (800) 955-2527 


Grantham College of Engineering 
Grantham College Road, 51411, LA 70469-5700 


Inquiry 674. 
. EMBEDDED FONTS 


SwellFont™ 


A scaleable font from 6 ріх & up. All sizes wall formed. 
Compile ANSI C code (4K) with pgm. For C 
programmers that supply graphics primitives for CRT 

or primler, $50. 


FAX 1-800-720-7974 for info. 


Schneider Software Systems 
Corporation. 
3430 List PI #1006, Minneapolis, MN 55416 


Inquiry 675. 


| . FLOPPY DISKETTE 


3.5"FLOPPY DISK 
RELIABLE & DURABLE 
=» We ate a manufacturer licensed by Sony Corporation, 
© Our disks are ай 100% Tested and Certified Error Free with guaranteed 
Clipping Level. 
» Available products: 2HD. 20D. video tape, CD jewelry box. 
e Dur own trand MEGA, OEM or bulk pack are also available 
» Duplicators & wholesalers are welcome 
ҮНС Cassette ind. Ltd INMARK IND. LTD. 
75 Samisbury Square 1A Man Fı Industnal Bldg 
pepe Nt 7 Cheung Lee Street, Chai Wan, 


Hong Kong 
Tel 416 "32121179 Tel: 882 558-2203 
Fax: (416) 321-8451 Fax: (852) 887-3700 


Inquiry 676. 


_ FLOW CHARTS 
COBOL STRUCTURE CHARTS 


The new PowerStructure for Windows generates 

incredible structure charts DIRECTLY from your 

ye source — STRUCTURED or NOT! Forget 
тее ned PowerStructure will diagram 

your "on ouam" c do it in seconds, and free 

programmers for more important work. 

Now just $149. 


CyberMetrics 
5541 S. Marine Drive., Tempe. AZ 85283 
(602) 838-3310 


Inquiry 677. 


WINDOWS FLOWCHARTER $129 


RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win- 
dows; 200 shapes auto adjust in size; diagonal lines 
and curves; auto line routing and re-routing; OLE 
server: click on a shape to bring up a s sub-chart; 
import/export bitmaps and metafites; Call for free 


trial disk. 
RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


FOREIGN LANGUAGES — 


| EDUCATION 


B.S. & M.S. In COMPUTER SCIENCE 

The Amencan Insitute For Computer Sciences offers an къ 
depth home study program to eam your Bachelor of Saence 
at home. B.S, subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data Fre Processing, Dala Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial intelligence. Ada and 


Using Windows courses also available, Accredied Membor ' 
Workd Associaton of Universities and Collages 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , ийе 200, Birmingham, AL 35205 
1-800-787-2427 * 1-205-323-6191 


OVER 150 LANGUAGES 
Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 


Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 
2130 Sawtelle Blvd. 30-A, Los Angeles. CA 90025 
800-569-2099 FAX 310-996-2503 


Inquiry 678. 
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THE BUYER’ 


FREE COMMUNICATIONS 


Cost-Free Communications 


Operate dial-up equipment with NO call or cabling costs: 
develop, demonstrate, test or teach anywhere - instantly! 
(Also ideal for programming voice systems) 
PORTABLE PHONE-LINE SIMULATORS 
Fax Scanner (9 or 18 volts} £28 (549) 
One-way Dial-up (“Lite”) £79 ($135) 
Two-way Dial-up ("Demo") £119 ($199) 
6-channel ISDN ("K384") £2850 ($4850) 
QUANTITY DISCOUNTS - DEALERS WANTED 


FREELINK*Y GoodThinking |) 
Access +44(0) 1844 291803 Fax: 292803 Visa 


PROGRAMMERS TOOLS 


DON'T DEVELOP NETWORK APPLICATIONS 


without NPPC, a powerful рогату subroutine 
раа with the simplest АРІ available anywhere! 
indow and DOS, IPX or NetBIOS. Use with any 
language supporting C subroutine calls: C, C++, 
Visual Basic, FoxPro, etc. 30 day 5 back 
uarantee. Download a free demo from our BBS. 
PPC for Windows or DOS ~ $195 w/source $395. 


SYNERGY SOLUTIONS, INC. 
2150 South Country Club , Suite 1, Мева, AZ 85210 
(602) 545-9797 FAX (802) 545-9827 BBS (602) 545-0232 


SOFTWARE PACKAGING - 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you wil need to Package, Distribute, and Ship Your 
Softtware!! From manuals and binders to maders and shippers 


LABELS * LABELS * LABELS 
For your diskettes, píain or custom printed 
dot matrix or laser pnnier... free samples 


eesFREE CATALOG. •• 


Hice & Associates 
8586 Moniicello Dr.. West Chester. OH 45069 


Phone/Fax: 513-779-7977 


Inquiry 679. 


| HARDWARE 


Pre-Owned Electronics, Inc™ 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985 
APPLE 11° & MACINTOSH* 
SYSTEMS * PARTS * EXCHANGE REPAIRS 


Call for a Catalog... 800-274-5343 


INT'L: 617-275-4600 • FAX: 617-275-4848 
205 BURLINGTON ROAD • BEDFORD, MA 01730 


Inquiry 680. 


HEWLETT-PACKARD 
Buy — Sell — Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DrafiMaster 
Electrostatic Plotters DesignJet 
HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 
4117 Second Ave , 5 Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 


Inquiry 681. 


JAPAN MARKET 


Japan's Computer Industry — in English! 
Are you missing out on one of the fastest growing software 
markets in the world? Leam how lo get in by subscribing lo 
Japan's only English-language computer magazine ~ 
Computing Japan. Fax or call for a FREE TRIAL COPY. 
Subscriptions only US$93 in North America and Y9,000 per 
year eisewhere. 


Computing Japan Magazine 
and Canada: Elsewhere: 


111 Cedar St. Hiroo AK Bldg, 4F 
Sandpoint, ID 83564 USA  5-25-2, Нноо, Stibuya-ku. Tokyo 150. Japan 
Ph: 288-263-8178 Ph: *81-3-3445-2615 

Fax: 208-263-6310 Fax: +81-3-3447-4925 


Inquiry 682. 


Little Big LAN 
The most flexible network 

Peer to Peer LAN to 250 nodes 

$75 total software cost, not per node! 

Link via serial, parallel, or Modems 

Also via Ethernet or Arcnet, or mix! 

Typically only 40k of RAM 

Information Modes 


817-387-3339 / P.O. Drawer F, Denton TX 76202 
Fax B17-382-7407 Orders 800-628-7992 


Inquiry 683. 


NOTEBOOK PERIPHERALS. 


Second Serial Ports 


PCMCIA - RS422/RS485 Interfaces 
detachable DB9M connector $249 
Toshiba, TI TravelMate, Everex/Sanyo 

• RS232 • RS422;,485 
e 16C550 UART * $179 $249 
Custom design capability. Also auto and arcraft power 
adaptors for portable computers, and printers. 
Designed and made in USA!!! 


Empire Engineering 
Calilornia USA 
tel 805/543-2816 fax 805/543-2820 


Inquiry 684. 
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Inquiry 685. 


| SECURITY | 


EVERLOCK - EVERKEY 


Software and hardware based copy protection. 
Features include — encryption, serialization, 
compression, remotely resettable date and 
execution limits, user data flags and more! 

Call today and ask about our low cost Trial Kits 
and free demo disk. 


Az-Tech Software, Inc. 
201 East Franklin St., Richmond, MO 64085 
(800) 227-0644 (816) 776-2700 FAX (816) 776-8398 


Inquiry 686. 


THE ULTIMATE SOFTWARE SECURITY 
© STOPCOPY family = UNCOPIABLE copy protection 
Ф STOPVIEW software encryption 
6 NETLIMIT network license metering 
@ DOS, Windows, Macintosh, OS/2. support 
€ No source code changes required - tor ANY of our prod- 
ucts in ANY environment 
€ Our products destroy ALL of our competition 
€ Call tor FREE demo disk, or to discuss our producta’ 
MANY options 
BBI Computer Systems, Inc. 
14105 Heritage Lana, Silver Spring, МО 20906 
BOUO/TRY-ABBI • 800/878-2224 + 301/871-1094 • FAX:301/460-7545 


Inquiry 687. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


“Hardware key protection without the hardware key” 


CrypKey is a software protection tool, offering 
* completa security from any disk copy program 
* complete compatibility wtih апу MS-DOS 
or MS WINDOWS based machine 
= complete invisibility — no disk key, no hardware key, 
less support calls 
«instant disaster recovery 
• protect programs distributed on CD-ROM, 885, or Internet! 


CrypKey Is а sales tool, allowing you to sell your program 
• by increments — enable the options the customer 
purchased 
e by number of runs - e.g., Sell 100 calculations for $100.00 
* by time period — €g.. lease or demo your program 
lor 60 days 


CrypKey uses a numeric key that can be transmitled by phone, 
fax, or email. Sell your customers more options, more copies, 
more lime or more runs instantly, just by making a telephone 
call. (great for overseas customers or distributors) CrypKey «s 
produced by Kenonic Controls Ltd. - engineering and software 
since 1972. 


Kenonic Controls Limited 
7175-12th Street South East 
Calgary, Alberta, Canada T2H 256 
(403) 258-6200 « fax: (453) 258-6201 


Inquiry 688. 


KEY-LOK" SECURITY 


Piracy survival 11 years proves effectiveness 
of powerful multilayered security. DE EE 
response. Programmable memory. Econom- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 
MICROCOMPUTER APPLICATIONS 


3167 E. Otero Circle, Littteton, CO 80122 
1-800-AKEYLOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 689. 


Inquiry 690. 
SOFTWARE/BUSINESS 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit angunga, 
operator stats, much more! Designed for 
{һе Р5/2®, PC, XT, AT or compatibles. 
version avaitable 


$395 LAN 
FREE 30 day trial 


Computer Keyes Те: | 206/776/6443 
21929 Makah Rd., Fax: 206/776-7210 
Woodway, WA 98020 USA: 800/356-0203 


PCs from 


SOFTWARE/EDUCATION - 


DERIVE® NEW VERSION 3! 


DERIVE, A Mathematical Assistant combines the 
power of computer algebra with the ease of a menu- 
driven interface. It solves symbolic & numeric 
equations, and does calculus, trig, vector & matrix 
or and more. It is programmable, & plots in 2 & 
3D. Suggested List Price now only $125! 

Req: MS-DOS PC compatible & 512K. 


SOFT WAREHOUSE, INC. 


3660 Waialae Ave. Ste. 304, Honolulu, НІ 96816 
Ph: (808) 734-5801 Fax: (808) 735-1105 


Inquiry 691. 
SOFTWARE/ENGINEERING 
New LOW COST SPICE Tools 


Introducing ICAP/4Lite 
Affordable SPICE 


Experience Analog and Mixed signal simulation 
like you've never seen belore 


"Just like being at the Bench." 
includes: 
• New IsSpice4; Real Time Interactive Display 
* UNLIMITED Circuit Size! 
e Integrated Schematic Editor 
¢ Model Libraries, more than 5000 Parts 
e Windows, Windows NT 


Full SPICE programs starting at $95. Complete 
systems with schematic entry, ISSPiCE4, models, 
and waveform graphics onty $595. 


Call or Fax for your Free Demo kit 
P.O. Box 710, San Pedro, Ca 90733-0710 
Tel (310) 833-0710 


FAX (310) 833-9658 [ n tusoft 


Inquiry 692. 


SAUNA: 3D THERMAL ANALYSIS 
€ Models: PCBs, stacked plates, heatsinks, multiboard 
enclosures. ® All heat transfer modes: convection, 
radialion, conduction ® Interactive menu-driven 
€ Thermal parameters library € Fast "What if": 
dimension, mat'i, finish, analyses 9 Easy to leam & use 


е IBM PC & Macintosh II 
Call or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, МІ 48108 


313-663-8810 FAX 313-663-3640 


Inquiry 693. 


__SOFTWARE/GRAPHICS 
New Version! 
AccuSoft Image Format Library 5.0 


Programmera: Add support for 36 raster 
file formats instantly! 


TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, ВМР, 
WMF, PICT, WPG, EPS, Group 3, Group 4 
New Formats: Photo CD, PhotoShop, ASCII, 
KoFax, ALE, LaserData, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM, ICO, IOCA, CX2, XPM, 
CUT, Brooktrout, MAC, MSP. 


Guaranteed to read all raster images in existence 


in the listed formats! 


ж Import, export, scanning, conversion, compression 
x Printing, display, image processing 

ж Supports all languages 

Xx Fax formats and multi-page images 

ж Rotate, zoom, scale, color reduction 

% Thumbnails, sharpen, special-effects 

ж Windows, NT, WinPro Gold 32, VBX, VBX32 

x Watcom, 05/2, MAC, UNIX, Clipper, FoxPro 


AccuSoft Corp. Call 800-525-3577 


Two Westboro Business Park Westboro, МА 01581 USA 
TEL (508) 898-2770 FAX (508) 898-9662 


Inquiry 694. 


CAD Developers Kit 


TG-CAD Professional 5.0, а C/C++ Win/DOS SDK. 
Read/Write/View PCX/GIF files & DXF to R12. Create 
fonts & text. Ray Tracing/Shading. Hundreds of 2D & 
3D routines. Comes as DOS Lib., Win Lib. & Win DLL. 
Source available. 30 day limited guarantee. Free 
Technical White Paper available, Call or write today. 


Disk Software, Inc., Box 941152, Plano, TX 75094 
1-800-635-7760, Phone/Fax 214-423-7288 


Inquiry 695. 


FREE IMAGING 
SOFTWARE 


Programmers, call now to get a free copy of LEAD's 
image management and compression utility. LEAD- 
TOOLS 4.0 Imagehandier™ for Windows. It's the only 
too! you'll ever need to handle images and a great way 
to evaluate our new LEADTOOLS 4.0 toolkit. (WIN32, 
DLL, DOS, VEX available) 


FASTEST IMAGING TOOLKIT GUARANTEED! 


LEADTOOLS compression, decompression, 
converts and processes raster images faster than 
any toolkit on the market. 30% to 50% faster! 
Compare LEADTOOLS with any of our 
competitors - RISK FREE — and see for yourself. 


30 DAY RISK FREE TRIAL! 


Cali for complete Info and FREE demo disk! 
800-637-1835 


LEAD 
v FEK 


900 Baxter Sires, Chariots, NC 23204 704-332-5532 (Рах) 704-372-8161 


inquiry 696. 


Sirlin's CAD ++ ENGINE™ 
* Programmers Toolkit supports Read/Write of 
AutoCAD DWG & DXF Files. 
* Object oriented, modular, database-like access 
to CAD data. 
* View, Print, Plot, and Pick modules. 
* Available for С/С++ for DOS, Extended DOS, 


Windows, Sun, Macintosh and other Unix systems. 


Sirlin Corporation 
25 Orchard View Dr., Londonderry, NH 03053 USA 
Phone: (603) 437-0727 * Fax: (603) 437-0737 


Inquiry 697. 


ORSYS - $299 
OPERATIONS RESEARCH SYSTEM 


Linear programs up to 3000 by 15000 
Mixed-integer and discrete linear programs 
Nonlínear objective and quadratic programs 


Transportation and Transshipment models 


Eastern Software Products, Inc. 
Р.О. Box 15328, Alexandria, VA 22309 


(703) 360-7600 Fax (703) 360-7654 


Inquiry 698. 


SOFTWARE/SCIENTIFIC | 


VTgX Scientific Desktop Publishing 

« Scalable Fonts • Font effects + Typeface customization 

e Equations * Tables * Graphics * Foreign languages 

e Multi-lingual spell & hyphenation * IDE * On-line help 

• Dos, Dos-32 and Windows versions • From $199 

“ТЕХ of Tomorrow"-Notices of AMS, March 1991 
Call now for a FREE DEMO DISK 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 699. 


SCIENTIST. 


SOFTWARE DEDICATED TO 
EXPERIMENTAL DATA FITTING 


User-transparent symbolic algebra enhances 
numerical performance and robustness. Fit 
combinations of user-defined 


• nonlinear algebraic equations 

* implicit algebraic equations 

e ordinary differential equations 

* Laplace transforms 

e least squares splines/polynomials 
e interpolating splines/polynomials 


Also includes data smoothing routines, 2D 
and 3D plotting, and a scientific worksheet 
that allows error propagation and dimen- 
sional analysis. Requires Microsoft Windows. 
$295. Model Libraries are also available. 


MicroMath Scientific Sofrware 
1-800-942-6284 Fax (801) 943-0299 


Inquiry 700. 


FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 


Over 350 programs for Windows, DOS, Mac, 
Amiga, UNIX 


800-775-6745 


R oc k War: © 2221 East Street, Ste. 595 
Scientific Software Golden, CO 80401 
(303) 423-5645 • FAX (303) 423-6171 


` SOFTWARE/TYPESETTING 
ҺА ско ТЕХ 


Includes LaTeX 2e 


For documents as effective as your words! 
Publish elegant documents — even with complex 
mathematical/scientific equations or in foreign languages. 


* Exclusive Integrated Quick-Previewer 
• FREE demo disk • FREE shipping 
Micro Programs Inc. 
251 Jackson Avo., Syosset, NY 11701 
Tel: (516) 921-1351 800-Tex4ALL Fax: (516) 921-1004 


Inquiry 701. 


SOFTWARE/MATHEMATICS 


HIGH LEVEL C LIBRARIES 


Multi-Voice and Mutti-Fax are complete development С toolkits to 
access all the features for most voice and fax processing boards 
ойду. tt helps you write MULTI-LINE VOICE (and/or) FAX 
APPLICATION in minutes. Many example rams and Kbraries are 
delrvered wit h fully commented source code. VISA/MC Accepted. 
Mutti-Voice for Dialogic, Rhetorex, ar Powerkna Il: $599 
Mutti-Voice for Single Line Watson Board: $99 
Multi-Fax for CAS (Intel SatisFAXtion): $199 


ITI SOFTWARE | 


Fax-On-Demand for information: (514) 835-2216 
Tel: 514-597-1692 Fax: 514-526-2362 BBS: 514-835-5945 


UTILITIES 


PEN PLOTTER EMULATOR 


FPLOT tums your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screan preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/ChKMO. 

FPLOT Corporation | 
24-16 Steinway St., Suite 605, Astoria, NY 11103 


718-545-3505 
Inquiry 702. 


VAX TO PC TRANSLATION 


Vax Basic to Visual Basic 
Over 300 tests on every Vax line. Problem 
code is commented and a solutions manual 
included. Also Visual Basic example step by 
step. $395 cheque or draft or wire. 


Compuserve delivery available. 


Mikado Computing Ltd. 
309 Regent St, London W1R BAL, UK 
* Cail +44 171 323 5423 (24hrs messaging) 
* Fax +44 171 911 5104 


Inquiry 703. 


WINDOWS 
*FREE INTERNET 


217-322-1111 


Full Access 14.4K 8/N/1 All Nodes | 
Service is FREE “You Pay L.D. Charge 


Voice Help 1-217-322-1212 
Inquiry 704. 


MARKET TO EUROPE! 


The BYTE EURODECK offers you a 
unique opportunity to sell your computer 
products to BYTE's 50,000 European 


Subscribers! 
Call Joseph for more info! 


(603) 924-2533 


Inquiry 705. 


The Best Resource for Direct Buyers 


BYTE's jumbo deck is а fast, convenient way IO find 
great deals on computer products and services. Each 
mailing is loaded with essentia! hardware and software 
product information for purchasing direct from the 
manufacturer — and it's absolutely free! The next 
editon of the Jumbo BYTE Deck will arrive in your 
mailbox soon. Don't miss It! 


Advertisers: Call Susan Rastallini today af 
(603) 924-2596 or fax your ordar to (603) 924-2663 


BYTE DECK 


Inquiry 706. 
JANUARY 1995 BYTE 289 


To order products or request FREE information, call advertisers directly or send 
in the response card by mail or fax! Let them know you saw it in BYTE! 


inquiry No. Page No. Phone No. 
A 
242-243 ACC CORP 282 800-546-7274 
159 ADAPTEC 272 408-945-8600 
267-268 AER ENERGY RESOURCES ІМС 144 800-769-3720 
61 ALADDIN KNOWLEDGE SYSTEMS 74 800-223-4277 
190 ALTA RESEARCH CORP 284 800-423-8535 
§43 ALTEX ELECTRONICS 260NE 2-3 = 800-531-5369 
544 ALTEX ELECTRONICS 26050 2-3 800-531-5369 
5 AMERICA ONLINE INC (N.A.} 48A-B 800-827-6364 
ext 10258 
195 AMERICAN ADVANTECH 278 800-800-6889 
T AMERICAN LUNG ASSOC 260МЕ 4 BOO-LUNG-USA 
* AMERICAN LUNG ASSOC 26050 4 800-LUNG-USA 
* AMERICAN POWER СОНУ 32А-В 
62 AMERICAN POWER CONV 32-33 7 
t 
214 AMREL TECHNOLOGY INC 280 —800-88AMREL 
135-136 ANTEX ELECTRONICS 178 310-532-3092 
, APPLE COMPUTER INC 2-3 800-732-3131 
ext 750 
178 APPRO INTERNATIONAL INC 270 . 800-927-5464 
536 ARTEK SRL 4815 15 39573934745 
Р ASPEN SYSTEMS 51 303-431-4606 
263-264 АТАТ MULTIMEDIA S/W SOLTNS 153 600-896-6544 
526 AXIS COMMUNICATIONS (INT'L) 21 +464686136130" 
B 
63-64 BEST POWER TECHNOLOGY 87 800-356-5794 
ext 9062 
450 BIX 295 800-695-4775 
154 BOOKLINK TECHNOLOGIES- 
INTERNETWORKS (N.A) B5  800-453-SURF 
284-2B5 BORLAND INTERNATIONAL 15 800-336-6464 
ext 9644 
65-66 BORLAND INTERNATIONAL Сл — 800-336-6464 
axt 8918 
538-539 BTRIEVE TECHNOLOGIES 4815 30-31 512-794-1719 
180 BUFFALO PRODUCTS 272 800-345-2356 
ш BUSINESS WEEK (INTL) 131 +41-21-617-44-11 
ч BYTE BACK ISSUES 4815 10 — 603-924-2607 
* BYTE CARD DECK 284 603-924-2596 
я BYTE EDITORIAL SURVEY 140 
, BYTE EURODECK 4815 14 — 603-924-2533 
291 ВҮТЕ ON CD ROM 189 
и BYTE READER 243 
е BYTE REPRINTS 260NE1 603-924-2618 
J BYTE REPRINTS 260501 603-924-2618 
, BYTE REPRINTS (INTL) 85 603-924-2618 
; BYTE SUB MESSAGE 190 
ш BYTE SUB MESSAGE 4815 26 
a BYTE WAREHOUSE 234 800-676-HALO 
С 
143 CALIFORNIA PC PRODUCTS INC 233 800-394-4122 
А САМОМ 128-129 800-848-4123 
238 CARROT COMPUTER 279 310-313-4540 
501 CHERRY 
MIKROSCHALTER GMBH 4815 6-7 +49-9643-18-206 
288 CLARK DEVELOPMENT CO INC 283 800-356-1686 
293 COMPAQ LTE ELITE PORT (МА) 8-9 800-345-1519 
502-503 COMPEX INC 4815 23 714-630-7302 
251 COMPUSERVE (CANADA) 135 800-487-0952 
251 COMPUSERVE (INTL) 135 614-529-1349 
e COMPUSERVE (NAM) 134А-В 
251 COMPUSERVE (U.S.} 135 800-648-8199 
194 COMPUSTAR COMPUTERS 268 718-854-1820" 
69 COMPUTER ASSOC 
SUPERPROJECT 44 800-225-5224 
dept 62500 
70 COMPUTER ASSOC VISUAL EXPRESS 67 800-225-5224 
dept 27500 
71 COMPUTER ASSOC VISUAL OBJECTS 79 600-225-5224 
dept 14500 
4 COMPUTER BOOK CLUB (М.А) 72A-B 
° COMPUTER BOOK CLUB (N.A.) T3 717-794-2191 
289-290 COMPUTER CONNECTIONS INT ВУ 60 800-438-5336 
161 COMPUTER DISC WARESE 250-251  800-859-4CDW 
504 COMPUTER FRIENDS 4815 16 503-526-2291 


290 BYTE JANUARY 1995 


Inquiry No. Page No. Phone No. 
505 COMPUTER QUICK 48158 — 415-861-8330 
162 COMPUTERLANE UNLTD 266 800-526-3482 
196 COMPUTERWISE 282 600-255-3739 
237 CONSOLIDATED SW PROD 283 800-737-8763 
а COPIA INTERNATIONAL LTO 48 708-682-8898 
252 COREL DRAW 138 — 613-728-3733 
ext.28 
72 COREL FLOW 35 613-728-3733 
011.28 
182-183 COROLLARY 258 714-250-4040 
128 CREATIVE LABS INC 11 800-998-5227 
73-74 CTX INTERNATIONAL INC 207 909-595-6299" 
75-76 X CURTIS INC 100 — 612-631-9512 
269-270 CYBEX CORP 1598 205-430-4030" 
153-164 CYBEX CORP 261 205-430-4030" 
$06-507 CYBEX CORP (INTL) Си 205-430-4030" 
244-245 CYCLADES CORP 278 800-347-6601 
D 
524-525 DAEWOO 40155 +31-2503-37214"" 
157-158 DATADISC 83 800-DATADISC 
165 DATALUX CORP 252 600-DATALUX 
197 DATAMAN LTD 280 ^ 407-649-3335 
271-272 DATAPRODUCTS 160 4 800-980-0374 
253 DATASTORM TECHNOLOGIES 137 800-315-3282 
220-221 OAVISON-WORTH CORP 280 800-666-2707 
" DELL COMPUTER CORP (N.A.) CM 800-626-8260 
3 DELL COMPUTER CORP (N.A.) CIV 800-626-8260 
281 DELPHI INTERNET SERVICES 157 . 800-595-4005 
254-255 DELTEC / NSSI 156 800-335-8321 
274 DESIGN TECHNOLOGY 162 619-448-2888 
234 DESIGNER CHECKS 281 800-239-4087 
79 DIGITAL ALPHASTATION 42-43 800-DIGITAL 
166-167 OISTRIBUTED PROCESSING TECH 283 800-322-4378 
247-248 DTC ELECTRONICS HUNGARY 280 +36-27-387-292°° 
E 
231-232 ELMA ELECTRONIC 279 . 510-856-3400 
235 EMATEK GMBH 282 449-221-529666'* 
533-534 ERGOTRON EUROPE 4815 13 +31 20 696-560-65 
508-509 EUTRON 4815 28 +39 35 201003 
80 EXABYTE CORP 71  800-EXABYTE 
F 
510-511 FAST HARDLOCK (INTL) 31 :49-89-539800-20 
522 FIRST INTERNATIONAL COMP 4815 2 +886-2-717-4500°° 
168-169 FIRST SOURCE INTL 202 714-448-7750 
542 FLUKE EUROPE B.V. 4815 32 *31-40-644210"' 
81 FRAME TECHNOLOGY (N.A.) 21  800-U4FRAME 
ext 618 
239 FUZICALC 283 800-472-6183 
G 
198 GAGE APPLIED SCIENCES INC 278 X 514-337-6893 
T GATEWAY 2000 80ÀA-J 800-846-2058 
я GATEWAY 2000 80-61 800-846-2058 
82-83 GLENCO ENGINEERING 115 800-562-2543 
222-223 GRANITE DIGITAL 279 510-471-6442 
67-68 GREENVIEW DATA 57 600-458-3348 
512 GREY MATTER LTD 4815 18 +44-(0}364-53071"" 
535 GVC CORP (INTL) 213 4886-2-704-0833"" 
H 
228 H & В TECHNOLOGY 276 800-959-6439 
а HEWLETT-PACKARD 26-27 
; HEWLETT-PACKARD 37 800-533-1333 
ext 8464 
Е HEWLETT-PACKARD 82-83 800-621-8440 
ext 8574 
. HEWLETT-PACKARD 90-91 800-LASERJET 
ext 8549 
193 HOOLEON CORP 280 602-634-7515 
| 
256 IBM OS/2 WARP 116-119 800-3 IBM-OS2 
152-153 ICONOVEX INC 48 800-943-0292 
186-187 IGC INC 265 800-866-5597 


س س ل ل ل ل ل ل ل للل س NN‏ 


inquiry No. Page No. 
84 INTEGRANO RESEARCH 116 
551 INTEGRIX INC 4815 29 
$ INTEL CORP 12-13 
85-86 INTERGRAPH 97 
537 INTERS S AUTOMACAO 4815 22 
200 IO TECH 278 
127-128 ITERATED SYSTEMS 198 
J 
170 JAMECO ELECTRONICS 267 
. JDA MICRODEVICES 275 
146-147 JSB 237 
144-145 JVC INFORMATION 92 
К 
204 KEITHLEY МЕТНАВҮТЕ 2?9 
201 KILA 278 
257-258 KINGSTON TECHNOLOGY 147 
552 KUO FENG CORP (INTL) 211 
L 
188-189 L A TRADE 260 
202 LAGUNA DATA SYSTEMS 281 
529 LANSOURCE 4815 27 
203 LAWSON LABS INC 279 
513 LOGIC PROGRAMMING ASSOC 4815 22 
140 LOGICIELS ET SERVICES DUHEM 190 
M 
133-134 MAG INNOVISION 107 
527 MANNESMANN TALLY 4815 21 
296-297 MARX DATENTECHNIK GMBH 164 
* MCGRAW-HILL ONLINE (INT'L) 59 
282-283 MEDIA ON (N.A.) 31 
249-250 MENAI CORP 283 
180 MICRO 2000 268 
181 MICRO 2000 271 
172-173 MICRO SOLUTIONS COMP PROD 257 
174-175 MICRO SOLUTIONS COMP PROD 259 
273 MICRO- NTERNATIONAL INC 181 
* MICROSTAR LABORATORIES 279 
89 MICROWAY 236 
126 MINICOM / CLASSNET VIDEO 84 
518-519 MINUTEMAN 4815 11 
224-225 MYSTIC SOFTWARE 283 
N 
92-93 NANAOUSA CORP (N.A.) 99 
90-91 МАМАО USA CORP (МА) 213 
205 NATIONAL INSTRUMENTS 281 
514-515 NATIONAL INSTRUMENTS 4815 12 
* МЕС 38-39 
b NEKOTECH 253 
* NETWORK COMPUTING 
DEVICES {М А.) 59 
. NETWORKS SHOW '94 4815 24 
171 NEVADA COMPUTER 256 
233 NEWVOICE 277 
95 NSTL 181 
94 NSTL / PC DIGEST 235 
0 
246 OBJECT MANAGEMENT LAB 282 
523 ON TIME MARKETING 4815 24 
ш OSBORNE MCGRAW-HILL 177 
g OSBORNE MCGRAW-HILL 168-169 
P 
191 PACIFIC COAST MICRO 274 
98 PANASONIC OFFICE AUTOMATION 214 
99-100 PC POWER & COOLING 53 
193 PC'S COMPLEAT 254-255 
101 PERSOFT INC 199 
102 PHAR LAP SOFTWARE INC 170 
520 PHILIPS MONITORS (INTL) 8-8 
103-104 PINNACLE MICRO 7 


Phona No. 


209-651-1203 
805-375-1055 
800-538-3373 
800-763-0242 
«351 441 2247 
216-439-4081 
800-437-2285 


800-B31-4242 
800-538-5000 
800-359-3408 
714-261-1292 


800-348-0033 
303-444-7737 
714-435-2600 


4886-2-754-8498** 


800-433-3726 
800-938-TAPE 


444 954 782799 


800-321-5355 
800-249-7567 
+33149700455 


800-827-3998 
+44 734 788711 
+49-8403-1555 


800-552-7635 
800-GAMELON 
800-864-8008 
800-664-8008 
800-295-1214 
800-295-1214 
800-867-5667 
208-453-2345 
508-746-7341 


+972-2-637576°° 


214-446-7363 
800-697-8426 


310-325-5202 
310-325-5202 
512-784-0100 
512-794-0100 


714-580-0055 


800-793-7638 


800-982-2925 
703-648-0585 
610-941-9600 
800-257-9402 


800-6789-OML 
+49-40-437472 
800-822-8158 
600-822-8158 


619-581-6040 
800-742-8086 
800-722-8555 
508-824-6400 
800-368-5283 
617-661-1510 
+31 40 73 39 817 
714-727-3300 


ADVERTISER CONTACT INFORMATION 


inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. | Inquiry No. Page No. Phone No. 
105 PKWARE INC 86 414-354-8699 138-139 SCEPTRE TECHNOLOGIES 208 800-786-2878 | 215 TRI VALLEY TECHNOLOGY INC. 278 510-447-2030 
106 — PKWAREINC 98 414-354-8699 208 SCIENTIFIC ENDEAVORS 282 800-998-1571 546 TYPHOON SOFTWARE (PC) 284 805-966-7623 
141-142 PLEXTOR 61 800-886-2683 184-185 SCITECH INTERNATIONAL 269 800-522-3345 
148-149 POLYCON GMBH DATA SYS 111 +49-521-9861327" 115 SEQUITER SOFTWARE INC 185 403-437-2410 V 
236 PRACTICAL ENHANCED LOGIC 276 — 800-345-SCSI 132 SERIF INC 69 800-697-3743 | 211 VIDEXINC 276 503-758-0521 
130-131 PROXIMA CORP 108 800-447-7694 codeBYO!5 | 212  viDEXINC 271 503-758-0521 
226-227 SHAFFSTALL CORP 2801  B00-248-3475 122-123 VIEWSONIC 103 900-869-7976 
219-219 SIGMA TECH SOFTWARE 278 — B10-368-6132 
107 ONXSOFTWARESYSTEMSLTD 195 800-676-0565 240-241 SILICON WAREHOUSE 276 800-347-4887 W 
ext 1001 209 — SILICONSOFT INC 283 — 800-069-4411 521 WALKER, RICHER & QUINN — 48150 — 206-324-0407 
275-276 QUALCOMM 160  800-2EUDORA 292 SMC / STANDARD 124 МАТСОМ C/C++ 10.0 29 519-886-3700 
206  QUALSTAR CORP 281 800-458-0680 MICROSYSTEMS CORP un e — 277-278 WIBU (INTL) 162 +49-721-03172.22 


259-260 QUARTERDECK OFFICE SYS 124 310-392-9851 277-278 WIBU (U.5.) 182 301-570-497 


ав SMILE INTERNATIONAL INC (N.A.) 105 800-253-2872 
298-289 QUARTERDECK OFFICE SYS 173 310-392-9851 S Tale tion "s (3 — 404.892.0202 262  WINBOOK COMPUTER CORP(N.A) 131 — 800-468-0712 
150-151 OUARTON USA 200 8008209435 | ж — soErRLOX INC (NA) 1e3 800-434-0000 179 WORLDWIDE TECHNOLOGIES 264 215-9220116" 
108-100 QUATECH INC 248 800-553-1170 116 SOFTWARE SECURITY 48 203-656-3932" X 
549-550 SOLID COMPUTER GMBH 481525 +49-89-3159146"" 
E eu Giu ИЗ Bo0.543.sea5 | 125 XEROX OFFICE DOCUMENT SYS 142-143 800 ASK XEROX 
a — ext 965 
"a 531 = CORP 4818 17 +353 21 821454 546 517 STAC STORAGE & COMM CIV — B00-677-5232 
какы + ۹ ext214 | ^51 — ZEOS INTERNATIONAL 122-123 800-554-5226 
0171 49 STATSOFT 95 918-583-4149 › 
547-548 RECOGNITA (INTL) 99 4361201895 | ыйлаар 17 8007278647 | 213 ZWORLD ENGINEERING 281 91@757-3737 
177  RECORTECINC 273 — 800-729-7654 
207 RHETOREX, INC. 277 408-370-0881 T * Correspond directly with company. indicates FAX Number 
111-112 ROSE ELECTRONICS 232 800-333-9343 — 219 TALKING TECHNOLOGY INC 278 8006854884 | Regional Edition Definitions 
М.А. ~ Ads only appear in North America Edition 
S 120 TEKTRONIX 77 800-835-5100 د اپ جم‎ - : 
155 — SAMSUNG ELECTRONICS 217 201-2294053 * TEXAS INSTRUMENTS ao 2 -——— 
113-114 SAMTRON DISPLAYS INC (NA) 211 — 310-802-8425 121 TOSHIBA AMERICA INC 2223 800-457-7777 SO. Adsonly appear in Southem Region Edition 
532 SAMTRON (INTL) 105 +496196 74001 58 TRAVELING SOFTWARE (INTL) 73 4440)1734 828800 МЕ - Ads only appear in Northeast Region Edition 


BYTE ADVERTISING SALES STAFF 
William M. Dwyer, Vice President of Sales, 1900 O'Farrell Street, Suite 200, San Mateo, CA 94403, Tel. (415) 513-6864, Fax: (415) 513-6867 
Diane Lieberman, Director, Sales Operations, Оле Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


NEW ENOLAND SOUTHWEST, NORTH PACIFIC SOUTH PACIFIC 
zT E m МА, AI, CT, ONTARIO | ‚ GA, ‚ М5, ROCKY MOUNTAIN NORTHERN CA, OR, ID, MT, WY, UT ORANGE COUNTY 
EASTERN CANADA ‚ VÀ, WV CO, OK, TX Roy J. Kops (415) 513-6851 SAN DIEGO COUNTY 
Sano L ре (617) 860-6344 Goulding (404) 843-4782 Jenniler Walker (214) 701-8498 James Bail (503) 824-2662 Beth Dudas (714) 783-8140 
McGraw-Hill Publications i Кемп Lary (603) 924-2527 SILICON VALLEY, НІ, WA, AK, Mark Speros (7146) 753-8140 
24 Hartwell Avenues McGraw-Hill Pubecalions McGraw-Hill Publicationa W. CANADA Brad Dixon гаан 
Lexingion, MA 02173 Ashford-Dunwoody Rd. 14850 Quorum Dr., Suite 380 Susan Wemer (415) 513-6862 McGraw-Hill Publications 
FAX: (617) 060-6599 Е Dallas, ТХ 75240 James Вай (603) 924-2652 15635 Ation ана Sutte 290 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response сага! 


To receive information for an entire product category, circle the category 
number on the response сага! 


Category No. 
inquiry No. Page No. 
1 ACCESSORIES /SUPPLIES 
267-268 AER ENERGY RESOURCES INC 144 
135-136 ANTEX ELECTRONICS 178 
228 H & A TECHNOLOGY 276 
150-151 QUARTON USA 200 
2 ADD-IN BOARDS 
159 ADAPTEC 272 
135-136 ANTEX ELECTRONICS 178 
75-76 CURTIS INC 100 
166-167 DISTRIBUTED PROCESSING TECH 263 
247-248 OTC ELECTRONICS HUNGARY 280 
170 JAMECO ELECTRONICS 267 
236 PRACTICAL ENHANCED LOGIC 276 
108-109 QUATECH INC 248 
240-241 SILICON WAREHOUSE 276 
210 TALKING TECHNOLOGY INC 278 
3 BAR CODING 
186-187 IGC INC 265 
211 VIDEX INC 276 
212 VIDEX INC 277 
4 COMMUNICATIONS / 
NETWORKING 
190 ALTA RESEARCH CORP 284 
§43 ALTEX ELECTRONICS 260NE 2-3 
544 ALTEX ELECTRONICS 26050 2-3 
526 AXIS COMMUNICATIONS (INTL) 21 
182-183 COROLLARY 258 
244-245 CYCLADES CORP 276 
247-248 OTC ELECTRONICS HUNGARY 280 
533-534 ERGOTRON EUROPE 4815 13 
542 FLUKE EUROPE B.V. 481$ 32 
j HEWLETT-PACKARD 37 
126 MINICOM / CLASSNET VIDEO 84 
233 NEWVOICE 277 
148-149 POLYCON GMBH DATA SYSTEMS 111 
229-230 RCI 277 
207 RHETOREX INC 277 
111-112 ROSE ELECTRONICS 232 
218-219 SIGMA TECH SOFTWARE 278 
549-550 SOLID COMPUTER GMBH 4815 25 
210 TALKING TECHNOLOGY INC 278 
5 COMPUTER SYSTEMS 
Ы APPLE COMPUTER INC 2-3 
178 APPRO INTERNATIONAL INC 270 
* ASPEN SYSTEMS 51 
165 DATALUX CORP 252 
" DELL COMPUTER CORP (N.A.) Cil 
А DELL COMPUTER CORP (МА) CIV 
78 DIGITAL ALPHASTATION 42-43 
s GATEWAY 2000 80A-J 
s GATEWAY 2000 80-81 
551 INTEGRIX INC 4815 29 
" INTEL CORP 12-13 
85-86 INTERGRAPH 97 
201 KILA 278 
282-283 MEDIA ON (N.A.) 31 
* МЕКОТЕСН 253 
95 NSTL 181 
94 NSTL / PC DIGEST 235 
191 PACIFIC COAST MICRO 274 
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Category No. 
inquiry No. Page No. 
193 PC’S COMPLEAT 254-255 
177 RECORTEC INC 273 
549-550 SOLID COMPUTER GMBH 4815 25 
215 TRI VALLEY TECHNOLOGY INC 278 
261 ZEOS INTERNATIONAL 122-123 
6 DATA ACQUISITION 
195 AMERICAN ADVANTECH 278 
198 GAGE APPLIED SCIENCES, INC. 278 
200 IO TECH 278 
204 KEITHLEY METRABYTE 279 
203 LAWSON LABS INCORPORATED 279 
Р MICROSTAR LABORATORIES 279 
108-109 QUATECH INC 248 
53 DIAGNOSTIC EQUIPMENT 
542 FLUKE EUROPE B.V. 4815 32 
7 DISKS & OPTICAL DRIVES 
238 CARROT COMPUTER 279 
75-76 CURTIS INC 100 
222-223 GRANITE DIGITAL 279 
172-173 MICRO SOLUTIONS COMP PROD 257 
174-175 MICRO SOLUTIONS COMP PROD 259 
103-104 PINNACLE MICRO 7 
141-142 PLEXTOR 61 
530-531 RAIDTEC CORP 485 17 
9 FAX BOARDS/MACHINES 
ы SUPRA CORP 17 
10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 
274 DESIGN TECHNOLOGY 162 
11 KEYBOARDS 
501 CHERRY MIKROSCHALTER GMBH 4815 6-7 
165 DATALUX CORP 252 
231-232 ELMA ELECTRONIC 279 
199 HOOLEON CORP 280 
12 LAN HARDWARE 
502-503 COMPEX INC 4815 23 
269-270 CYBEX CORP 159 
163-164 CYBEX CORP 261 
506-507 CYBEX CORP (INT'L) Cill 
533-534 ERGOTRON EUROPE 4815 13 
168-169 FIRST SOURCE INT'L 262 
542 FLUKE EUROPE B.V. 4815 32 
99-100 PC POWER & COOLING 53 
148-149 POLYCON GMBH DATA SYSTEMS 111 
13 LAPTOPS & NOTEBOOKS 
267-268 AER ENERGY RESOURCES INC 144 
214 AMREL TECHNOLOGY INC 280 
293 COMPAQ LTE ELITE PORTABLE (N.A) 8-9 
522 FIRST INTERNATIONAL COMPUTER 4815 2 
е JOR MICRODEVICES 275 
273 MICRO-INTERNATIONAL INC 161 
193 PC'S COMPLEAT 254-255 
121 TOSHIBA AMERICA INC 22-23 
262 WINBOOK COMPUTER CORP (N.A.) 131 
179 WORLDWIDE TECHNOLOGIES 264 
261 ZEOS INTERNATIONAL 122-123 


Category No. 

Inquiry No. Page No. 
14 MAIL ORDER 

543 ALTEX ELECTRONICS 260NE 2-3 
544 ALTEX ELECTRONICS 26050 2-3 
" AMERICAN LUNG ASSOCIATION 260NE 4 
; AMERICAN LUNG ASSOCIATION 26050 4 
id BYTE SUB MESSAGE 4815 26 
194 COMPUSTAR COMPUTERS 268 
161 COMPUTER DISCOUNT WAREHOUSE 250-251 
162 COMPUTERLANE UNLTD 266 
170 JAMECO ELECTRONICS 267 
171 NEVADA COMPUTER 256 
193 PC'S COMPLEAT 254-255 
15 MEMORY /CHIPS/UPGRADES 
168-169 FIRST SOURCE INTL 262 
Ы INTEL CORP 12-13 
170 JAMECO ELECTRONICS 267 
257-258 KINGSTON TECHNOLOGY 147 
188-189 LA TRADE 260 
: TEXAS INSTRUMENTS 19 
179 WORLDWIDE TECHNOLOGIES 264 
18 MISCELLANEOUS HARDWARE 
143 CALIFORNIA PC PRODUCTS INC 233 
84 INTEGRAND RESEARCH 116 
191 PACIFIC COAST MICRO 274 
99-100 PC POWER & COOLING 53 
17  MODEMS/MULTIPLEXORS 

JDR MICRODEVICES 275 
s SUPRA CORP 17 
18 MONITORS & TERMINALS 

73-74 CTX INTERNATIONAL INC 207 
524-525 DAEWOO 48155 
165 DATALUX CORP 252 
535 GVC CORP (INTL) 213 
552 KUD FENG CORP (INTL) 211 
133-134 MAG INNOVISION 107 
92-93 NANAO USA CORP (N.A.) 99 
90-91 NANAO USA CORP (N.A.) 213 
520 PHILIPS MONITORS (INT'L) 8-9 
148-149 POLYCON GMBH DATA SYSTEMS 111 
155 SAMSUNG ELECTRONICS 217 
113-114 SAMTRON DISPLAYS INC (N.A.) 211 
532 SAMTRON (INTL) 105 
138-139 SCEPTRE TECHNOLOGIES 208 
87-88 SMILE INTERNATIONAL INC (N.A.) 105 
122-123 VIEWSONIC 103 
19 MULTIMEDIA/CD-ROM 

159 ADAPTEC 272 
135-136 ANTEX ELECTRONICS 178 
129 CREATIVE LABS INC 11 
247-248 DTC ELECTRONICS HUNGARY 280 
144-145 JVC INFORMATION 92 
" NEKOTECH 253 
130-131 PROXIMA CORP 108 
20 PRINTERS/PLOTTERS 

526 AXIS COMMUNICATIONS (INTL) 21 
В САМОМ 128-129 
504 COMPUTER FRIENDS 4815 18 
271-272 DATAPRODUCTS 160 
* HEWLETT-PACKARD 37 
s HEWLETT-PACKARD 26-27 
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Category No. 
inquiry No. Page No. 
E HEWLETT-PACKARD 62-63 
ш HEWLETT-PACKARD 90-91 
527 MANNESMANN TALLY 4815 21 
120 TEKTRONIX 7i 
125 XEROX OFFICE DOCUMENT SYSTEMS 142-143 
21 PROGRAMMABLE HARDWARE 
160 BUFFALO PRODUCTS 272 
197 DATAMAN LTD 260 
220-221 DAVISON-WORTH CORP 280 
510-511 FAST HARDLOCK (INTL) 31 
Р JDR MICRODEVICES 275 
296-297 MARX DATENTECHNIK GMBH 164 
110 RAINBOW TECHNOLOGIES 55 
277-278 МВО 162 
213 Z-WORLD ENGINEERING 281 
22  SCANNERS/OCR/DIGITIZERS 
547-548 RECOGNITA (INTL) 99 
52 SECURITY 
501 CHERRY MIKROSCHALTER GMBH 4815 6-7 
296-297 MARX DATENTECHNIK GMBH 164 
110 RAINBOW TECHNOLOGIES 55 
277-278 | WIBU 162 
23 TAPE DRIVES 
289-290 COMPUTER CONNECTIONS INT BV 60 
80 EXABYTE CORP 71 
202 LAGUNA DATA SYSTEMS 281 
172-173 MICRO SOLUTIONS COMP PROD 257 
174-175 MICRO SOLUTIONS COMP PROD 259 
206 QUALSTAR CORP 281 
226-227 SHAFFSTALL CORP 281 
24 UPS/POWERMANAGEMENT 
82 AMERICAN POWER CONVERSION 32-33 
63-64 BEST POWER TECHNOLOGY 87 
254-255 DELTEC/NSSI 156 
518-519 MINUTEMAN 4815 11 
99-100 PC POWER 4 COOLING 53 
25 BUSINESS 
69 COMPUTER ASSOC SUPERPROJECT 44 
234 DESIGNER CHECKS 281 
130-131 PROXIMA CORP 108 
26 CAD/CAM 
538 ARTEK SAL 4815 15 
85-86 INTERGRAPH 97 
27  COMMUNICATIONS/ 
NETWORKING 

154 BOOKLINK TECHNOLOGIES 

INTERNETWORKS (NA) 85 
538-539 BTRIEVE TECHNOLOGIES 481S 30-31 
288 CLARK DEVELOPMENT CO INC 283 
502-503 COMPEX INC 4815 23 
253 DATASTORM TECHNOLOGIES 137 
168-169 FIRST SOURCE INT'L 262 
148-147 JSB 237 
529 LANSOURCE 4815 27 
224-225 MYSTIC SOFTWARE 283 
101 PERSOFT INC 199 
275-276 QUALCOMM 160 
292 SMC / STANDARD MICROSYSTEMS CORP 141 
117-118 SPSS INC 113 
516-517 STAC STORAGE & COMMUNICATIONS сү 
96-9? STAC STORAGE & COMMUNICATIONS 47 
528 TRAVELING SOFTWARE (INTL) 73 
521 WALKER, RICHER & QUINN 4815 9 


Category Ne. 
inquiry No. Page No. 
28 DATA ACQUISITION 
205 NATIONAL INSTRUMENTS 281 
514-515 NATIONAL INSTRUMENTS 4815 12 
29 DATABASE 
65-66 BORLAND INTERNATIONAL сы 
284-285 BORLAND INTERNATIONAL 15 
538-539 BTRIEVE TECHNOLOGIES 4815 30-31 
196 COMPUTERWISE 282 
275-276 QUALCOMM 160 
31 ENGINEERING/SCIENTIFIC 
69 COMPUTER ASSOC SUPERPROJECT 44 
85-86 INTERGRAPH 97 
537 INTERSIS AUTOMACAO 4815 22 
127-128 ITERATED SYSTEMS 198 
205 NATIONAL INSTRUMENTS 281 
184-185 SCITECH INTERNATIONAL 269 
33 GRAPHICS 
263-264 AT&T MULTIMEDIA SW SOLUTIONS 153 
252 COREL DRAW 139 
72 COREL FLOW 35 
235 EMATEK GMBH 282 
92-93 NANAO USA CORP (N.A.) 98 
90-91 NANAO USA CORP {N.A} 213 
130-131 PROXIMA CORP 108 
208 SCIENTIFIC ENDEAVORS 282 
34 MACINTOSH 
513 LOGIC PROGRAMMING ASSOCIATES 4815 22 
35 MAIL ORDER 
161 COMPUTER DISCOUNT WAREHOUSE 250-251 
505 COMPUTER QUICK 4815 8 
512 GREY MATTER LTD 4815 18 
36 MATHEMATICAL/ STATISTICAL 
119 STATSOFT 95 
37 MISCELLANEOUS SOFTWARE 
523 ON TIME MARKETING 4815 24 
38 ON-LINE SERVICES 
d AMERICA ONLINE INC (N.A) 48A-B 
450 Өх 295 
251 COMPUSERVE 135 
281 DELPHI INTERNET SERVICES 157 
39 OPERATING SYSTEMS 
242-243 ACC CORP 282 
256 IBM OS/2 WARP 118-119 
186-187 IGC INC 265 
и NETWORK COMPUTING DEVICES (N.A.) 59 
259-260 QUARTEADECK OFFICE SYSTEMS 124 
298-289 QUARTERDECK OFFICE SYSTEMS 173 
40 PROGRAMMING LANGUAGES/ 
TOOLS 
65-66 BORLAND INTERNATIONAL сы 
284-285 BORLAND INTERNATIONAL 15 
70 COMPUTER ASSOC VISUAL EXPRESS 67 
71 COMPUTER ASSOC VISUAL OBJECTS 79 
и COPIA INTERNATIONAL LTD 43 
235 EMATEK GMBH 282 
67-68 GREENVIEW DATA 57 
513 LOGIC PROGRAMMING ASSOCIATES 4815 22 
89 MICROWAY 236 
246 OBJECT MANAGEMENT LABORATORY 282 
523 ON TIME MARKETING 4815 24 
102 PHAR LAP SOFTWARE INC 170 
115 SEQUITER SOFTWARE INC 185 
266 SOFTBLOX INC (INTL) 163 
265 SOFTBLOX INC (МА ) 163 


Category No. 

inquiry No. Page No. 

546 TYPHOON SOFTWARE (P.C.) 284 
124 WATCOM C/C++ 10.0 29 
41 SECURITY 

61 ALADDIN KNOWLEDGE SYSTEMS 74 
508-509 EUTRON 481528 
510-511 FAST HARDLOCK {INT'L) 31 
82-83 GLENCO ENGINEERING 115 
296-297 MARX DATENTECHNIK GmbH 164 
110 RAINBOW TECHNOLOGIES 55 
116 SOFTWARE SECURITY 48 
277-2778 WIBU 182 
45 UNIX 

E COPIA INTERNATIONAL LTD 48 
81 FRAME TECHNOLOGY (N.A.) 21 
67-68 GREENVIEW DATA 57 
, NETWORK COMPUTING DEVICES (N.A. 59 
107 QNX SOFTWARE SYSTEMS LTD 195 
46 UTILITIES 

61 ALADDIN KNOWLEDGE SYSTEMS 74 
237 CONSOLIDATED SOFTWARE PRODUCTS 283 
140 LOGICIELS ET SERVICES DUHEM 190 
180 MICRO 2000 268 
181 MICRO 2000 271 
105 PKWARE INC 88 
106 PKWARE INC 98 
47 WINDOWS 

E COPIA INTERNATIONAL LTD 48 
253 DATASTQRM TECHNOLOGIES 137 
239 FUZICALC 263 
152-153 ICONOVEX INC 48 
513 LOGIC PROGRAMMING ASSOCIATES 4815 22 
249-250 MENA! CORP 283 
224-225 MYSTIC SOFTWARE 283 
92-93 NANAO USA CORP (N.A.) 99 
90-91 NANAO USA CORP (N.A.) 213 
101 PERSOFT INC 189 
209 SILICONSOFT INC 283 
262 WINBOOK COMPUTER CORP (N.A.) 131 
48 WORD PROCESSING/DTP 

81 FRAME TECHNOLOGY (N.A.) 21 
152-153 ICONOVEX INC 48 
132 SERIF INC 89 
49 BOOKS/PUBLICATIONS 

т BUSINESS WEEK {INTL} 131 
* BYTE READER 243 
" COMPUTER BOOK CLUB (N.A.) 73 
? OSBORNE MCGRAW-HILL 168-189 
s OSBORNE MCGRAW-HILL 177 
98 PANASONIC OFFICE AUTOMATION 214 
51 MISCELLANEOUS 

Р BYTE BACK ISSUES 4815 10 
* BYTE CARD DECK 284 
? BYTE EDITORIAL SURVEY 140 
y BYTE EURODECK 4815 14 
291 BYTE ON CD ROM 189 
, BYTE REPRINTS 260NE 1 
, BYTE REPRINTS 260S0 1 
: BYTE REPRINTS (INTL) 85 
BYTE SUB MESSAGE 190 
и BYTE WAREHOUSE 234 
288 CLARK DEVELOPMENT CO INC 283 
e MCGRAW-HILL ON-LINE {INTL} 59 
i NEC 38-39 
Р NETWORKS SHOW ‘94 4815 26 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
appear only in the international edition. 


inquiry No. Page No. 
A 
1150 Accent Software International 231 
5 Acer 4815 7 
1329 Acquired Knowledge 246 
1437 Adept Scientific Micro Systems a 8 
| im 05, ADI Systems 
1326 Adobe Systems 49, 93, 101, 245 
1290 AdvanSys 241 
1460 AFP Solutions 4815 19 
1022 AimTech 4915 28 
1107 Amdek 204 
America Online 40 
1302 Annabooks 244 
1011 Apple Computer 41, 49, 64, 75, 
93, 109, 175 
1309 Artisoft 46, 245 
1467 Artisoft Europe 48S 22 
1282 ASF tes 241 
AT&T 25, 49, 64, 75, 125, 149 
1000 Autodesk 201 
Automatic Data Processing 155 
Avid Technology 34 
B 
1277 B&B Electronics Manufacturing 240 
1425 Bakker Electronics 48153 
1327 Ballard Syne 245 
1288 ВВМ Internet Services 125, 240 
1279 Belkin Components 240 
Bell Atlantic 149 
Belicore 64 
BellSouth 149 
1151 Berkeley Systems 231 
1146 Boca Research 133 
1010 Borland Intemational 133, 193 
Brainstorm Technologies 25 
1314 Bristol Technology 247 
C 
Canon 49, 109 
1330 CBIS 246 
1431 Cellware Breitband Technologie 4815 7 
1450 Chase Research 4815 14 
1439 CIC Computers 188 10 
1271 Citizen America 240 
1291 CNet Technology 242 
Collabra Software 49 
1443 Colortrac 4815 12 
Compaq Computer 49 
Component Integration Laboratories 49 
CompuServe 40 
1283 Computer Connections America 241 
1438, ees Unlimited 4815 8, 4815 12, 
1444, 1480 4815 30 
Computer Telephony Expo 145 
ComTei Telecommunications 149 
1458 Comunycarse Network 48/5 19 
Consuttants 
Connectix 49 
1284 Consumer Technology Northwest 241 
1023 Contemporary Software 48:5 30 
Corel 49 
Creative Labs 145 
1306 Crescent Software 244 
1321 Cross Wind Technologies 24? 
1478 C2C Systems 48'S 30 
1108, CTX International 
1109 
Cyberia Communications 36 
1156 Cybermedia 231 
D 
1319 D&G Infosystems 244 
1441 Dassault Automahsmes et 48S 12 
Telecommunications 
1477 Data Áccess 4815 26 
Dataquest 145 
1163 Data Race 231 
1296 Datasonix 242 
Data Translation 34 
Davis Associates 149 
D-Cubed 201 
DEC 30, 49, 64, 109, 296 
Dell Computer 133 
Delphi 40 
Delphi Consulting 38 
1333 Development Technologies 247 
1334 Diamond Head Software 247 
1147 DigiBoard 133 
DigiCash 125 
1159 Digital Products 231 
1447 Discworth 485 18 
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inquiry No. Page No. 
Dragon Systems 49 
1110 Dyna Micro 204 
E 
Eastman Kodak 93, 109 
1472 EDM Consultants 4815 28 
1462 Elektroson 48!5 20 
1294 Ensoniq 242 


Sie Integration Technologies 75 


Epson America 49, 109 
1111, ETC Computer 204 
1112 
1272 E-Tech Research 241 
Ex Machina 64 
1293 Extended Systems 242 
1007 Farallon Computing 75, 229 
Fargo Electronics 109 
1445 Fast Electronics 4815 16 
1320 Firetox 247 
Fluke 49 
Folio 
Fuji 4815 12 
1292 Fujitsu Personal Systems 242 
1335 FuziWare 247 
G 
1305 Galacticomm 244 
1324 GammaLink 247 
Gateway 2000 133 
General Magic 49, 64 
Global SchoolNet Foundation 75 
Global Village 49 
1113 Goldstar USA 204 
1471 Grey Matter 4815 26 
GTE 
H 
Hasselbad 4815 12 
1148 Hayes Microcomputer Products 133 
1155 Headquarters 231 
1274 Hewlett-Packard 49, 93, 108, 120, 
133, 240 
1470 Hi Resolution 4815 19 
1367 Hitachi America 204 
1423 Hitachi New Media 4857 
1012 HSC Software 49, 171 
1160 IBM 30, 41, 49, 133, 231 
IBM/Bell South 49 
1154 ІВМ Microelectronics 231 
1114, IBM PC 204 
1368 
Iconovex 36 
1115, Idei/Liyama 204 
1369, 1370, 1371 
1281 Imagraph 241 
1422 IMC 4815 4 
1304 Inference eM 
Intergraph 49, 201 
1427 interiink Communications 4815 3 
1426 Intermec 4815 4 
Intemational Meta Systems 36 
1275 Intemational Micro 240 
Electronics Group 
laText Systems 
Intuit 49, 155 
1276 ISDN*tek 242 
J 
1455 Jandel Scientific 4815 19 
Jasik Designs 49 
K 
1461 KT Distribubon 4BIS 20 
L 
1479 Laiden University 4815 28 
1285 Laserex 241 
um Lenel Systems Intemational 245, 246 
1 
Lexmark 109 
Light Source Computer Images 93 
1278 Logicode Technology 240 
1005 Lotus Development 24, 183 
M 
1475 Magic Computer Services 4815 27 
1116, MAG innovision 204 
1117, 1372 


Inquiry No. Page No. 
1317 Mainstay 246 
1289 Мах Switch 242 
1118 Megatron 204 
1436 Memorex Telex 4815 10 
Menai 40 
Metrowerks 49 
Microfield Graphics 49 
1003 Micrografx 183 
1157 Micronics Computers 231 
1006, Microsoft 28, 41, 49, 93, 145, 149, 
1165 155, 165, 183, 231 
1286 MindWorks 241 
1440 Mitsubishi Electric 4815 10 
+ М ^ Mitsubishi Electronics America 204 
3 
1451 M. L. Electro-Optics 4815 14 
1424 Modranská 48153 
1 - 52, Modular Software Systems 231, 245 
1310 
1465 еи Information 4815 22 
echnology 
1316 MoneySott 246 
Motorola 49 
1454 MultiTech Systems ABIS 8 
1120, Nanao USA 101, 204 
1121, 1374 
The National Center for 75 
Supercomputing Applications 
Natonal Institute of Standards 75 
and Technology 
1463 National Insiruments 481S 20 
National Payment Clearinghouse 155 
National Science Foundation 75 
National Semiconductor 75 
- i» NEC Technologies 165, 204 
1187 Naiscape Communicalions 197 
xGen 49 
Next 41 
1328 No Hands Soltware 245 
1123, Nokia Display Products 204 
1124, 1375 
1161 Novell 149, 231 
1125, NSA Hitachi 204 
1126, 1376, 1377 
0 
1002 Oberon Microsystems 227 
1433 Océ-Engineering Systems 4815 16 
Ohio Supercomputer User Services 75 
1426 Olivetti 4815 3 
1127 Optiquest 204 
Oracie 36 
1128, Orchestra Multisystems 204 
1474 Oxford University Press 4815 27 
P 
Pacific Ве! 64 
1149 Pacilic CommWare 133 
1130 Panasonic Communications 204 
& Systems 
1315 Pantone 93, 246 
1469 РС Security 4815 24 
1468 PDI Systems 4815 26 
1473 Pe 4815 27 
1346, Philips Consumer Electronics 204 
1378 
1430 Philips industria! 4815 4 
Automation Systems 
1267 Pialntree Systems 242 
1014 Plextot 49, 165 
Price Waterhouse 25 
1301 Process Automation Software 247 
and Sennces 
1312 Process Software 245 
1322 Prodea Software 247 
The Profit Group 165 
1001 Prograph Intemational 179 
1009 Proxima 191 
Quark 93 
Quarterdeck Office Systems 75 
1295 Quatech 241 
1347 Qume 204 
R 
Radish Communications 145 
1348, Radius 101, 204 
1379 


inquiry No. Page No 
1300 Ram Research 246 
1380 RasterOps 101, 204 
1323 RBC 247 
1349 Relisys 204 
1449 ReNat 4815 14 
1464 Roderick Manhattan Group — 48IS 20 
RSA Data Security 75 
1273 RSI Systems 242 
S 
onn Samsung Electronics America 204 
1352 Samtron Displays 204 
Sandia Nationa! Labs 75 
را‎ Sceptre Technologies 204 
1354 
1457 Sentlacior 4815 22 
1429 Siatel 4815 4 
1308 Silanis Technology 245 
Silicon Graphics 93, 201 
1 — Smile international 204 
1356 
1476 Softkey Internationa! 4815 30 
1004 Software Publishing 183 
1442 Software Security Intemational 4815 7 
Soltware 2000 25 
1357, Sony Electronics 49, 204 
1364 
m & Associates 49 
1332 SP 247 
1311 Statware 245 
1313 Stefra 245 
1153 Strategic Simulations 231 
Stylus Innovations 48, 149 
Sun Microsystems 75, 93 
1432 Sunnyside Systems 4815 4 
SunSoft 83 
SuperMac Technology 75 
1164 Supra 231 
1298 System Essentials 244 
T 
Tadpole Technology 49 
Tafigent 93, 227 
1448 Tandberg Dala 4815 4 
1358, Tatung 204 
1365 
1015 TEAC America 165 
Tektronix 83, 109 
Texas Instruments 41, 49, 109 
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BIR: Your Loach 
to the Internet! 


РА Give BIX a try with our new 5 for Free Offer! Join BIX 
©. today and get 5 hours of evening and weekend access for free! 


j Л $ für Fre 


Take the rest of the calendar month to explore BIX, and then 
continue for our standard S13 monthly membership fee. 


P Further details and complete rate information are 


p^ provided during registration. Using any communications 
© # É ۹ 

o, C program, dial 1-800-695-4882. At the "logon" prompt enter bix. 
“ОГУ 


Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send internet mail to info@bix.com. Windows users can order BlXnav, our graphical 
interface for BIX, for easy point and click access. Details are available during registration. 


Under tha 5 for Free pian, daytme rates (Sv ) apply for access dunng рете ome hours. The 5 for Free offer is valid l'or first-ümes members oniy 


Circle 450 on inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 loca! access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If you can hack it 


Соттепагу Richard Jennings 
Who Needs the Internet? 


A net vet explains why he 
по longer needs ҒТР, 
newsgroups, or other obsolete 
features 


he Internet is obsolete. Everything I used to do 
on it I can do now with more moder tech- 
nology. I would rather we have a telephone 
infrastructure that supports 28.8-Kbps mod- 
ems—to speed up communications—and a national 
caller-ID service—to screen out the communications | 
don’t want. 

In my defense, I have been a reasonably active Inter- 
net user for the past 16 years. My original terminal was 
a 24-row by 80-column VDT, which was connected to a 
DEC PDP-10. It in turn had a direct connection, via an 
impish Interface Message Processor, to the Intemet. My 
communications network, free to me, consisted of every- 
thing between the PDP-10 and the service provider. 1 
reached out for three basic services: mail, file transfer 
(FTP), and remote log-in (Telnet). 

Back then, I used Telnet to access, for example, a sym- 
bolic mathematical program (Macsyma, hosted on a PDP- 
20 at MIT) and the Network Information Center data 
servers. These servers contained databases of phone num- 
bers of people in the government and all kinds of technical 
reports about the standards implementing the Internet. 

Today, Mathematica (far superior to Macsyma) resides 
happily on my notebook. My CD-ROM drive accesses 
databases that can print a map of your neighborhood. 
The technical reports are available on an inexpensive 
CD-ROM. 

I used the Internet to share documents by logging in to 
remote systems to print remotely all over the country. 
Now my word processor prints to any fax machine in 
the world just as easily as it prints to my laser printer. Af- 
ter hours, it costs me about 10 cents a page in the U.S. The 
cost of faxing outside the country has also come down. 

I used FTP to move files from repositories on univer- 
sity- or Department of Defense-supported hosts to local 
hosts. For example, I moved programs to format docu- 
ments (Scribe), transfer files (Kermit), learn Lisp (XLisp), 
and format mathematical equations (TeX). No commer- 
cial equivalents to these programs existed at that time. 

I also used the Internet to grab files from various 
archives, look at them, and then delete them to make 
space for the next batch. Now the data, especially im- 
ages, is compressed (by a factor of up to 800) and is 
quickly accessible off my shelf in the form of personal 
CD-ROMs. Today, I can get more information on a CD- 
ROM than I can read in a year. 

I used Internet mail to reach people who were always 
on the road, in the air, in meetings, or in their office with 
the phone disconnected "working" on their computers. 
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Most of these people have cellular phones now. 

I also subscribed to several newsgroups, which used to 
swamp our local hosts. Information contained in these 
newsgroups was critical to getting hardware and soft- 
ware from different vendors to work together and to 
keeping the resulting system operational. 

But today, CD-ROMs, with software to help me find 
just the right bits of information, coupled with vendors' 
fax-back systems and BBSes for late-breaking insights 
give me the information that I previously acquired by 
prospecting the newsgroups. I do not need more infor- 
mation now. I do need time to digest it. 

Newsgroups also provided interesting, if not always 
work-related, information (e.g., net.singles and net.bi- 
cycles). Sorting through all the electronic data available, 
even 10 years ago, took a lot of time. Today, 1 am willing 
to pay an accountable expert to winnow away the chaff, 
packaging and distributing the useful kernels to me in a 
form I can quickly absorb—a magazine or a newsletter. 

It is important to acknowledge the contributions of 
federal managers to the Internet. When I was a govern- 
ment employee, any letter I wrote went through countless 
reviews. If I made a long-distance phone call, it was 
logged in. The Internet was an expressway bypassing 
the bureaucracy. 

There was a time when the Internet did fill a void. 
That void has been filled with other products and ser- 
vices that now render the Internet obsolete. The clamor to 
revive the Internet with a massive and continuing gov- 
ernment subsidy is without any sound support grounded 
in economic arguments. 

To enable their computers to reach out to touch other 
computers, many people may need to believe in an In- 
ternet-like entity. I don't. | believe in a modem and a 
quality phone line. Ш 


Richard Jennings is a retired Air Force Major living in Norwich, 
Vermont. lf you want to reach him on the Internet, you'll have to send 
E-mail to editors @ bix.com. 


JON FOX © 1995 


OUR NEWEST, 
MOST 


(“Actual battery life will vary 
depending on nature and frequency 
of use and configuration.) 


INTRODUCTORY 
OFFER 


$ 


Dell® Latitude” ХР 
IntelDX4" 100MHz System 


Business Lease: $130/MO. 
SYSTEM SPECS: 

« 9.5" Dual Scan STN Color 

* 8MB RAM (36MB Max RAM) 

* 340MB Hard Drive 

• New Smart Lithium lon Battery 
s 5.9 pounds 

• 3-year Limited Warranty’ 

• 30-day Money-back Guarantee" 
Order Code #600025 


COOL FACTS: 


* Most tested product in Dell 
history. 


• Each port door has been 
opened and closed 5,000 times. 


• The trackball has been rolled 
the equivalent o* 
50 miles. 


e Each mouse 
button has 
been pressed | 
5 million times. 


800-247-4709 


Mon-Fri Tam -9pm CT Sat 10am-6pm CT • Sun Zpm-5pm CT 
in Canada? Call 800-668-3021 


Keycode #01002 


DOLL 


INTRODUCING 


ТООМН> 
МОТЕВООК. 


Just the latest addition to our 8-hour'* notebook line. A line that's 
been getting great reviews. Heres what the experts are saying: 


"Latitude XP [is] the fastest, longest-lasting 486 notebook our lab has ever 
seen... enough [battery life] to get you from New York to London (and back, if 
you catch the Concorde) without a hiccup. pe Gon  OGHEDIEN 


“Dells new notebook line is boasting some extraordinary new 
measurements in battery life... Some of the test results were so astonishing that 
Veri lest repeated the tests several times to confirm the extraordinary 


performance results.’ —Mobile Office, October 1994 


“We'd be hard-pressed not to love the Latitude XP. Its myriad features were 
well-chosen and designed for the serious laptop user, and its power 
management system and battery life are second to none.” 


-Laptop Buyers Guide, September 1994 


Dell's featured computer 
artist is Glen Mitsui of 
Studio MD, Seattle. 


Just turn the page to continue seeing the hottest technology at the hottest prices. 


FOR A DEAL LIKE 1 


HAVE TO SIT ON SC 


> Dell is a member of the Global FORTUNE 500* 
and was the fastest growing company in 1993. 


Б 100% money-back guarantee? [f youre not 
fully satisfied, return within 30 days for a 


full refund of purchase price. 


Ш NEWXPSPIO0 | 
1 | 
! Dell Dimension XPS P100 

| A Pentium Processor-based 

| 100MHz System 


I e Mini Tower Model 


* Imagine 128 Graphics 


Î a NEC 3X CD-ROM Drive 

l| • 256KB Writeback Cache 

1 • #9 HawkEye Video Software 
| * One Diskette Drive (3.5") 

| * Spacesaver Keyboard 

| ° MS-DOS 6.2/Microsoft 

" Windows 3.1/Mouse 


Ý Pictured System 


$3899 


Business Lease: $140/MO. 


Order Code #500034 


! Dell Dimension XPS P75 


j A Pentium Processor-based 
| 75MHz System 


| e Mini Tower Model 

1 • ВМВ RAM 

| • 340MB Hard Drive (13ms) 

| * VS15 Monitor (15° CRT, NI) 

| * 64-bit PCI 1MB DRAM Video 
' Card 

e 256KB Writeback Cache 

° #9 HawkEye Video Software 
| + One Diskette Drive (3.5") 


Business Lease: $74/MO. 


Order Code #500033 


day, on-site service? 


Dell Dimension XPS P90 


А Pentium Processor-based 

90MHz System 

* Mini Tower Model 

e 16MB RAM 

e 1GB Enhanced IDE Hard Drive 
(10ms) 

e VS15 Monitor (15" CRT, NI) 

* imagine 128 Graphics 
Accelerator with 4MB VRAM 

e NEC 3X CD-ROM Drive 

e 256KB Writeback Cache 

e #9 HawkEye Video Software 

e One Diskette Drive (3.5") 

e Spacesaver Keyboard 

* MS-DOS 6.2/Microsoft 
Windows 3.1/Mouse 


$3599 


Business Lease: $130/MO. 


Order Code #500036 


Dell Dimension 466D 
IntelDX2™ 66MHz System 


e 8MB RAM 

* 540MB Hard Drive (13ms) 

e VS15 Monitor (15° CRT, Ni) 

* Accelerated Local Bus Video 
with 1MB DRAM 

e 2X Muiti-session EIDE CD-ROM 
Drive 

e Soundblaster 16 Sound Card 

e Peavey 200 Speakers 

e 128KB Cache 

e One Diskette Drive (3.5") 

e Spacesaver Keyboard 

e MS-DOS 6.2/Microsoft 
Windows 31/Mouse 
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Business Lease: $70/МО. 


Order Code #300048 


P Superior 7 day a week, 24 hour a day customer 
service including guaranteed, next-business- 


P Dell offers the broadest line of Pentium" 
processor-based systems of all PC manufacturers. 
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P Dell reached nearly $3 billion in sales in 
fiscal year 1994. 


P As a truly global company, we've sold over 


3 million systems in over 120 countries. And 
worldwide, Dell handles an average of 50,000 


customer calls each day. 


Dell Dimension XPS P75 

А Pentium Processor-based 

75MHz System 

* Mini Tower Model 

• ВМВ RAM 

e 1GB Enhanced IDE Hard Drive 
(10ms) 

e ¥S15 Monitor (15° CRT, NI) 

е 64-bit PCI 2МВ DRAM Video 
Card 


a 2X Multi-session EIDE CD-ROM 
Drive 

e 256KB Writeback Cache 

e Soundblaster 16 Sound Card 

e Peavey? 200 Speakers 

• One Diskette Drive (3.5") 

e Spacesaver Keyboard 

e MS-DOS 6.2/Microsoft 
Windows 3.1/Mouse 


$2599 


Business Lease: $96/MO. 


Order Code #500035 


! Dell Dimension 466D 
Î intelox2 66MHz System 
• ВМВ RAM 
1 .„ 540MB Hard Drive (13ms) 
| « vs15 Monitor (15° CRT, NI) 
1 * Accelerated Local Bus Video 
| with 1MB DRAM 
e 128KB Cache 
• One Diskette Drive (3.5") 
• Spacesaver Keyboard 
e MS-DOS 6.2/Microsoft 
Windows 3.1/Mouse 
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$1599 


Business Lease: $59/MO. 


Order Code 6300045 
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! Dell Dimension XPS P90 


А A Pentium Processor-based 

1 90MHz System 

Î e Mini Tower Model 

1 « 8MB ВАМ 

I • 540MB Hard Drive (13ms) 

| * VS15 Monitor (15" CRT, Ni) 

[ * 64-bit PCI 1MB DRAM Video 
Card 


n 2X Multi-session EIDE CD-ROM 
1 prive 

| e 256KB Writeback Cache 

| e One Diskette Drive (3.5") 

| * Spacesaver Keyboard 

j * MS-DOS 6.2/Microsoft 
Windows 3.1/Mouse 


72549 


Business Lease: $87/MO. 


Order Code #500024 


4500 WORKSTATION _ 
1 
! Dell Dimension 433SD 


Î 1486" DX 33MHz System 


| e 4MB RAM 

Î e 340MB Hard Drive (13ms) 

1 e SVGA Monitor (14° CRT) 

| e Accelerated Local Bus Video 

į with 1MB DRAM 

« One Diskette Drive (3.5") 

e Spacesaver Keyboard 

e MS-DOS 6.2/Microsoft 
Windows 31/Mouse 


1 
t 


$1199 


Business Lease: $44/MO. 


Order Code 4300049 


Promotional pricing expires 1/31/95. Promotional pricing is not discountable. “Guarantees available m the U.S. only for registered owners of Dell Dimension systems purchased after 8/1/93 and Dell Laritude systems 
service provided by BancTec Service Corp. On-site service may nat be available m certam remote locations, OBusmess leasmg arranged by Leasing Group, Inc. *Prices and specifications valid in the U.S. only and subjec 
registered trademarks and Windows is a trademark of Micragpft Corporation. Peavey is a registered rrademark of Peavey Electronics Corporation. HawkEye 15 a registered trademark of #9 Computer Corp. FORTUNE 500i 
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` Dell” Latitude" ! Dell Latitude XP 
IntelDX2 50MHz System IntelDX4™ 100MHz System 
• 9.5" Dual Scan STN Color ‚ * 9.5" Dual Scan STN Color 
e ДМВ RAM „ 9 ВМВ RAM 


varchased after 8/8/94, Рот a complete copy of our Guarantees or Limited Warranties, please write Dell Computer Corp., 2214 W, Braker Lane, Building 3, Austin, TX 78758. *On-site 
є without notice. The Intel Inside logo ıs а registered trademark and Pentium, IntelDX2, [ntelD'X4 and i486 ате trademarks of Intel Corporatim. MS-DOS and Microsoft are 
a registered trademark of the Time Inc. Magazine Corp. Dell disclaims proprietary interest in the marks and names of others. ©1994 Dell Computer Corporation. All rights reserved. 


• 200MB Hard Drive ' e 340MB Hard Drive 


f • 6 pounds f • 5.9 pounds 


Business Lease: $130/MO. 


Order Code #600025 


Business Lease: $85/MO. 


Order Code 4600022 


Dell's featured computer artist is Tom Cushwa of NY, NY. 


800-225-4898 


Mon-Fri 7am-9pm CT * Sar 10am-6pm CT * Sun 2pm-Spm CT 
In Canada, Call 800-668-3021 


Keycode #01003 


Dell Dimension" XPS P75 


A Pentium" Processor-based 
75MHz System 


Business Lease’: S74/Mo. 

SYSTEM SPECS: 

* Mini Tower Model 

e 8MB RAM 

• 340MB Hard Drive (13ms) 

* VS15 Monitor (15" CRT, NI) 

* NEW 64-bit #9 PCI ТМВ DRAM 
Video Card 

e 256KB Writeback Cache 

• One Diskette Drive (3.5") 

e Spacesaver Keyboard 


* MS-DOS* 6.2/Microsoft^ 
Windows™ 31/Mouse 


Order Code #500033 


Introducing the new Dell Dimension 
75MHz Pentium-chip based system. The 
perfect desktop for those of you with a 
lead foot and a light wallet. 

You get 1596 more processing power 
than a 60MHz system. That's one heck of 


DOLL 


To Order, Call 


800-247-4052 


a machine for under $2000. What's more, — Mon-Fri 7am-9pm CT Sat IOam-6pm CT * Sun 2рт-5рт СТ 


In Canada? Call 800-668-3021 
Keycode #01001 


it’s all backed by the stability of Dell, a 
Global FORTUNE 500* company. 

Call today to take advantage of this 
great deal. Апа then throw caution to 
the open road. 


— | Dell's featured computer artist 
ts Tom Cushwa of NY, NY. 
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Just turn the page to continue seeing the hottest technology at d y, hottest prices. 


